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1. TIacnopT KOMILIEKTa KOHTPO/IbHO-0LIeHOUHBIX CPe/ICTB

OcBoenue cojepxaHus yueOHou auciumuimHbl «OY1.10 PU3NKA»

obecrieuriBaeT AOCTH>KeHUE CTYyJeHTaMH CJ/IeAYIOI[UX Pe3y/bTaToB:
muaHocTHbIX (JI):

- JI.1. Pa3BuTuve UyBCTBAa T'OPAOCTU U yBaKeHUs K WCTOPUM U [OCTHKEHUSM
OTeueCTBEHHOM (U3WUeCKOW HaykKu; (U3MYecKd TrpaMOTHOe TIOBeJeHUe B
npodecCHOHaBFHON /IeATeIbHOCTA W OBITYy Tipu obpailjeHMM ¢ TpubopaMu |
yCTPOMCTBaMU;
- JI.2. T'0TOBHOCTH K TIPO/IO/KeHHI0 00pa30BaHMs 1 MOBBIIIEHUS] KBaMTUGbUKALIMK B
n30paHHOl TpodeccoHaNbHOU [1esTe/IbHOCTU U OOBEeKTUBHOE OCO3HaHWe DOJU
(br3nUeCcKuX KOMIETEeHLUI B 9TOM;
- J1.3. Pa3BuTHe yMeHMsI MCII0J/Ib30BaTh AOCTHKEHHSI COBPEMEHHOM (hHU3MYeCcKOu
HayKu W  (PU3NUYeCKHMX  TEeXHOJIOTUH  [i/IS  TIOBBIIIEHWS  COOCTBEHHOTO
WHTeJI/IeKTYabHOTO pPa3BUTHs B BbIOpaHHOM TTpodeCcCHOHaTLHOM [esiTe/IbHOCTH;
- JI.4. YMeHUe caMOCTOSITe/IbHO J00bIBaTh HOBBIe [/ ce0si hu3nueckre 3HaHUS,
WCII0JIb3YS [I/Is1 3TOTO JIOCTYITHbIe UCTOUHHMKYU UH(OPMaLIUY;
- JI.5. YMeHue BbICTpauBaThb KOHCTPYKTHMBHbIE B3aUMOOTHOILIEHUSI B KOMaH/e I10
peliieHHto 00X 3a/1ay;
- J1.6. YMeHue yripaB/AiTb CBOEM ITO3HABATeIbHOM [eSTe/IbHOCTbI0, TIPOBOJUTH
CaMOOLIeHKY YPOBHsI COOCTBEHHOT'O UHTe//IEKTYyalbHOTO Pa3BUTHS;
MeTanpeaMeTHbIX (M):
- M.1. Ucnonb3oBaHre pa3/UYHBIX BU/IOB MO3HABATE/bHOM [eSITeTbHOCTU AJIs1
pelieHrs (U3UUECKUX 3a/ja4, TMpPHMEHeHWe OCHOBHBIX METOJOB I103HaHUS
(HabmrofieHys1, OTIMCAHUs, U3MepeHUs], SKCIIepUMeHTA) /Il U3yUeHHUs] pa3TudHbIX
CTOPOH OKpY>Katolllel /1eliCTBUTe/TbHOCTH;
- M.2.Pa3BUTHe WCIIO/Ib30BAaHUSI OCHOBHBIX HWHTE/UIEKTYa/bHBIX —OMepaLi:
TIOCTAaHOBKM 3aZlauu, (POpMy/IMPOBaHUs TUMOTEe3, aHa/u3a U CUHTEe3a, CpaBHeHWUs,
0000111eHUs, CUCTeMaTH3alyy, BbISIBJIEHUs] TIPUUMHHO-C/Ie/ICTBEHHBIX CBSi3el,

ITIOMCKa dH4J/JI0T'OB, Q)OPMYJII/IPOBEIHI/IH BBIBOJIOB /I W3YyUY€HHSA DA3/IMUYHBIX CTOPOH



¢busnueckux 0OBEKTOB, sIBJIEHUH U TIPOL[ECCOB, C KOTOPHIMH BO3HUKaeT
He0OX0IMMOCTb CTaKMBAThCs B TIPOdeCcCoHaIbHOM cdepe;
- M.3.Pa3BuTreymeHHs TeHepHUPOBaTh U/IeW U OTIpe/iesIsiTh CPe/ICTBa, He0OXOAUMbIe
JJ1S1 X peann3alyu;
- M.4. YMmeHure UCN0/1b30BaTh pa3/MUHble UCTOUHUKY [I/Is1 TTIOTyUeHUsT (hU3nUeCcKou
rH(dOopMal[1K, OlleHUBaTh ee J0CTOBEPHOCTH;
- ML.5. YMeH1e aHa/IM3MPOBaTh U MPeCTaB/sATh MH(POPMAL1IO B pa3/IMuHbIX BH/aX;
- M.6. YMeHue myO/IMYHO TIPeCTABIATh Pe3y/IbTaThl COOCTBEHHOT'O MCC/IeIOBAaHNS,
BeCTU [JUCKYCCHUW, JOCTYITHO W TapMOHHUYHO cCoueTasi Cofep)kaHuhe U (POpMBI
ripe/icTaB/isieMOol UHGOPMalUK;

npeaMeTHbIX (I1):
- [1.1. ®opmMupoBaHue MpejCcTaBAeHUN O POU U MecTe (DU3MKU B COBPeMeHHOU
HayuyHOW KapTWHe MHpa; TOHMUMaHHe (PU3NUecKoil CyITHOCTH HabJ/to/jlaeMbIX BO
BcenenHoii  sBneHuid, ponu Gu3MKU B (POpPMUPOBaHWUM  Kpyrosopa W

(GyHKLMOHATBHOW FPAMOTHOCTH YeJ/iIoBeKa [I/Isl pellieHrs MPaKTUUeCKUX 3a/iau

[1.2.  ®dopMupoBaHWE  OCHOBOMOJIATAKOIIUX  (PU3NUECKUX  TOHSITHH,
3aKOHOMEepPHOCTel, 3aKOHOB W TeOpUM; yBepeHHOe MCII0/Ib30BaHue (H3uUecKoi
TEPMUHOJIOTUW U CUMBOJTUKY;

- I1.3. ®opmupoBaHue B/aJileHUsI OCHOBHBIMM MeTOJaMU HAay4yHOr'O ITO3HaHWS,
WCTIONIb3yeMbIMA B (u3uKe: HabO/oJeHUeM, OMKUCaHheM, U3MepeHHeM,
5KCIIePUMEHTOM;

- T4, ¥Ywmenus oOpabarbiBaTh pe3y/abTaThl H3MepeHUM, OOHaApYyKUBaTh
3aBUCUMOCTh MeXAy (U3NUeCKUMU BeJIMUYMHAMM, OOBSCHATH TOy4YeHHbIe
pe3yJbTaThl U Jle/1aTh BbIBO/BI;

- I1.5. CchopmupoBaHHOCTb yMeHUsI pelliaTh (PU3nuecKre 3a/lauy;

- [1.6. CdopMUpOBaHHOCTL yMeHMSI TNPUMEHATH I[I0yuYeHHble 3HaHUA JJIs
00bsSICHeHUs]  yC/IOBUM  TpoTeKaHusi (u3NuecKuxX SsBJIEHWM B  TPHUPOJE,
npodeccMoHabHOM cdepe W A1 TIDUHATUSL TIPAKTAYECKUX peIleHUd B

HOBCE,E[HEBHOﬁ JKHU3HU;



- [1.7. ChopMrpOBaHHOCTh COOCTBEHHOM MO3ULIMHM TI0 OTHOIIEHUIO K (hHU3UUeCKOU
vH(OpMaluK, Mo/lydyaeMoH 13 pa3HbIX UCTOYHHKOB.

JIMYHOCTHBIX, 0CBalBaeMbIX B paMKax nporpammMsl Bocnutanus (J/IP):

- JIP2 TIposiBASIOIIMKA aKTUBHYIO TPaKAAHCKYH MO3ULIMIO, 1eMOHCTPHUPYIOIIUH
TIPUBEP)KEHHOCTb ~ MPUHI[MIIAM  YeCTHOCTH,  TIOPSIZIOUHOCTH,  OTKPBITOCTH,
5KOHOMHYECKU aKTUBHBIA U YUYaCTBYHOIUM B CTYJIEHUECKOM W TePPUTOPUATIbBHOM
camoyTpaB/ieHUM, B TOM YHC/Ie Ha YCJIOBUSIX 10OpPOBOJIbUECTBA, TMPOJAYKTUBHO
B3aUMOZIEMCTBYIOIMI W Y4YaCTBYIOIIUMA B  [JIeATETbHOCTH  OOII[eCTBEHHBIX
OpraHu3alui;

- JIP4 TlposiBjisilOIMA W JIeMOHCTPUPYIOIIUM yBaKeHUe K JIIOASM Tpy/a,
OCO3HAIOIUI 1IeHHOCTh COOCTBeHHOTO TpyAa. CTpeMmsiiuiics K hOpMHUPOBaHHUIO B
CeTeBOU Cpefie IMYHOCTHO U MPO(eCcCHOHATbHOIO0 KOHCTPYKTUBHOTO «LIM()POBOTO
ciena»;

- JIP23 TlonyueHue OOyYaroOIIMMHCS BO3MOKHOCTH CAMOPACKPBITHS H
camopeasu3aLys JTUYHOCTY;

- JIP30 OcyI1iecTBISAIOMINNA TTOUCK U WCII0/Ib30BaHre WH(pOpMaIH, HeobXouMou
ansi 9¢b@eKTUBHOTO BBLITIOIHEHWS pa3/IMUHbIX 3a7ay, MpodeccuoHaIbHOTO U
JIMYHOCTHOT'O PAa3BUTHS.

cDOPMOI\/'I dTTeCTallrH 110 y‘-IE6H01>i AUCHUIT/INHE ABJIAETCA 3K3dMEH.



2. Pe3y/ibTaThl 0CBOEHHA YUeOHOH JUCIHIIHHBI, OJ/Ie)XXallie MPoBepKe.

B pe3ynbTare arrecTaluu 10 yueOHOW [JUCLUIUIMHE OCYILeCTBISeTCs

KOMIUIEKCHAA TIPpOBEPKa C/IeaYyHOIINX YMeHI/Iﬁ n 3HaHHﬁ, d TdKXKe OJHHdMHKAd

dbopmupoBaHus  OOIIHX,

ripocheCcCroHabHBIX

Pe3yJ/iIbTaTOB B pdMKdX ITPOI'PAMMbI BOCIIMTAHUS:

KOMHETEHL{I/Iﬁ N JIMYHOCTHBIX

Pe3yibTaThl 00yUYeHus:

ITokasarenu oLleHKH
pe3yJ/ibTara.

dopma KOHTPOJIS
Y OLIeHUBaHUsI.

¥Y1. OnmceBath U OOBSICHITH
du3rueckue sIBIeHUST U CBOMCTBA
TeJT: JBIDKeHHe HeOecHBIX Ten U
HICKYCCTBEHHBIX CITyTHUKOB
3eMiy; CBOMCTBa rasos,
JKUJKOCTEM W TBEpPAbIX TeJT;
3JIEKTPOMarHiTHYI0 HHAYKLIUIO,

pacrpocTpaHeHue
3/IeKTPOMAarHUTHbIX BOJIH;
BOJIHOBLIE  CBOMCTBA  CBeTa;

M3/lyueHre U TIOTJIOLLeHre CBeTa
aToMoM; (hoTo3(dekxT.

OrmiceIBaeT u 00BSICHSIET
(du3rueckue sIBNIeHUsI ¥ CBOMCTBA
TeJI. IBIDKeHHEe HeOeCHBIX Tejl U
WCKYCCTBEHHBIX CITyTHUKOB
3eM/Iy; CBOMCTBa rasos,
JKUIKOCTEM W TBEpPAbIX T
3/IEKTPOMarHuTHY0 UMHJYKIIUIO,

pacrpocTpaHeHue
3JIeKTPOMAarHUTHbBIX BOJIH;
BOJIHOBbIe  CBOMCTBA  CBeTa;

W3/lyueHre U TIOTJIolleHre CBeTa
aToMoM; (hoTo3ddexT.

Y CTHBIM 0MIPOC;
JlabopaTopHas
paborTa;
TecTtupoBaHue;
CamocrosiTesnibHas
paborTa;

Y2. Otiauuath TUNIOTE3BI OT

Hay4YHBIX TEOPUU.

OTtnnyaer TUIIOTe3bl oT
HayYHbIX TeOpuH;
OpraHu30BbIBaTh COOCTBEHHYIO
JlesITeNIbHOCTb, BbIOMpATh
TUMOBbIe MeTO/bl U CIOCOOBI
BBITIOJIHEHUS

Npo(eCcCUOHATbHBIX 3a/ay,
OLleHWBaTb UX 3(P(EeKTUBHOCTb
Y KauecTBo.

Y CTHBIM 0MIPOC;
JlabopaTopHas
paborTa;
TectupoBaHue;
CamocrosiTesibHas
pabora;

Y 3. Jenatb BbIBOJbLI Ha OCHOBe | [lenaeT BBIBOALI Ha OCHOBE | Y CTHBIM OMNPOC;

9KCTIepUMEeHTa/bHbIX JaHHBIX. | 9KCIIePUMeHTaIbHBIX JaHHBIX; | JlabopaTopHas
paborTa;
TecTtupoBaHue;
CamocrodTenbHas
paborTa;

Y4. [Ilpusoguts npumepsl, | [Ipusogut TIpUMEDSI, | Y CTHBIMA OMPOC;

TIOKa3bIBaroILue, YTO: | MTOKa3bIBaroLLe, yto: | JlabopaTopHasi

HaO/MIOIeHWsT M 9KCIIePUMEHT | HaO/MioIeHUsT W 9KCIIepUMEHT | paboTa;




SIBJISTFOTCS OCHOBOM TSI
BBIJIBYDKEHMSI TUTIOTEe3 U TeOPUH,
TI03BOJISTIOT TIPOBEPUTH
HMCTUHHOCTD TeopeTUYeCKUX

BbBIBO/IOB; (l)I/IBI/I‘-IeCKaH Teopus
AaeT BO3MOXXHOCTBb 00BSCHATH
N3BeCTHbIE ABJ/IEHWA ITPUPOALI U

SIBJISIFOTCS OCHOBOM TSI
BbIJIBYPKEHMSI TUTIOTEe3 U TeOPUH,
TI03BOJISIIOT TIPOBEPUTH
HUCTUHHOCTD TeopeTUYeCKUX

BBIBO/IOB; (l)I/IBI/I‘-IeCKaH Teopus
AaeT BO3MOXXHOCTH O0OBSICHATH
N3BeCTHbIE ABJ/IEHUA IPUPOJALI 1

TecTupoBaHue;
CamocrosiTesibHas
pabora;

Hay4Hble (bakThbl, | HAyUHbIE (haKThl,

Tipe/iCKa3bIBaTh elje | pejcKasbIBaTh erje

Heu3BeCTHbIe gBJICHUS. Heu3BeCTHbIe IBJICHUS.

Y5. IIpuBogute  mnpumepsl | I[IpuBogut TIPUMeEPBI | Y CTHBIN OIpPOC;

MPaKTUYEeCKOT0 HCI0JIb30BaHHUS
bur3nUeckux 3HAHUM: 3aKOHOB
MeXaHWKH, TePMOJVHAMUKU W
3J1eKTPOIMHAMUKU B
HEpreTUKe; pa3/TMUHbIX BH/OB
3/IeKTPOMarHUTHBIX HW3/y4yeHuin
O7s1  pa3BUTHSL  paJiuo U
Te/IeKOMMYHUKALUH,

KBAaHTOBOW (PU3MKU B CO3[aHUU
s1IePHOM SHEPTeTUKH, J1a3epOB.

TIPaKTUYECKOT0 MCI0/Ib30BaHUs
¢bur3nUeckux 3HAHUM: 3aKOHOB
MeXaHUKW, TepMOJUHAMUKU U
3/IeKTPOJIMHAMUKU B
JHepreTUKe; Pa3/MUHbIX BU/IOB
3/IeKTPOMAarHUTHBIX U3MyYeHUH
A7 pa3BUTHS  paguo U
Te/IeKOMMYHMKAL1H,

KBAaHTOBOW (PU3HKU B CO3JaHUU
s1IePHOM SHEPreTUKH, J1a3epOB.

JlaboparopHasi
paborTa;
TectupoBaHue;
CamocTrosiTesibHas
pabora;

Ye6. Bocnpvaumate ¥ Ha | BocmpyHuMaeT ¥ Ha OCHOBe | YCTHBIM OIpOC;
OCHOBE TIOJIyYEHHBIX 3HAHUU | MOTyUYEeHHBIX 3HaHu# | JTabopaTopHas
CaMOCTOSITe/ILHO OLIeHUBAaTh | CAMOCTOSITe/IbHO oLileHUBaeT | paboTa;
VMH(OpMaLMIO, COZieprKallyrocs | MH(popMaLuio, copepykaigyrocs | TectupoBaHue;
B COOOIIEeHUSX CMU, | B COOOIIEeHUSIX CMMU, | CamocTosiTe/ibHast
NutepHerte, Hay4yHO- | IHTepHeTe, HayuHO- | pabora;
TIOMYJ/ISIPHBIX CTaThSIX; TIOMY/ISIPHBIX CTaThsX;
Y7. llpumensite moJsydyeHHbie | [Ipumensier MOJTy4YeHHbIe | Y CTHBIM OIpOC;
3HaHUA rpu pelleHnH | 3HaHUSA rpu peiieHuu | JlabopaTopHas
dusnueckux 3ajay; CriocoOsl | pU3MUeCcKUxX 3azau. pabora;
BBITIO/THEHUS. TectrpoBaHue;
CamocrodTenbHas
paborTa;
¥ 8.0npenensits xapakTtep | Onpepesnsiet XapakTep | Y CTHbIM OIpOC;
¢usrueckoro rmpotiecca 10 | pu3Mueckoro mporecca 1o | JlabopatopHas
rpaduky, Tabnuiie, popmyuie. rpaduky, Tabnuiie, popmyiie. paborTa;
TectupoBaHue;
CamocrosiTennbHas
paborTa;
Y9. UsmepsTs psig pusnueckux | i3mepsier  psii;,  (puU3nMuecKux | Y CTHBIM OMPOC;
BeJINUMH, Tpe/iCTaB/isAs | BeJIMYMH, nipeficTaBss | JlabopatopHast
pe3ysbTaThl ~ W3MEPeHWd  C | pe3y/ibTaThl  W3MepeHWM ¢ | pabora;

y4eTOM UX MOTPELIHOCTEN.

Y4eTOM UX MOTPELIHOCTEN.

TecTHpoBaHue,




CamocTosiTenbHasd

paborTa;
Y10. Wcnons3oBaTh | Micrionb3oBath TIproOpeTeHHbBIe | Y CTHBIN OIPOC;
npuoOpeTeHHble  3HAHWS U | 3HAHUS u yMeHUs B | JlJabopaTopHasi
yMeHUsT B TIPAKTHUUECKOM | MpaKTUUeCKOM [1eATe/TbHOCTH U | paborTa;
JlesATeJIbHOCTU Y TIOBCeJHEeBHOM | MOBCeJHEBHOU »KU3HHU. TectupoBaHue;
JKU3HMU. CamocTrosiTesibHast
paborTa;
31. CwmbIC TOHATUU: | 3HAeT CMBICJI TOHATUU: | Y CTHBIM OMPOC;
bu3nueckoe iBIeHNe, TUTIOTe3a, | (hr3rUecKoe sB/ieHHe, TUTIOTe3a, | JlabopaTopHas
3aKOH, Teopus,  BEIIeCTBO, | 3aKOH, TeOopws,  BeIecTBo, | paborTa;
B3alMO/IENCTBUE, B3alMO/IENCTBHE, TecTrupoBaHue;
3/71eKTPOMarHUTHOE ToJjie, | 3/IeKTPOMarHuTHOe riosie, | CamocrosTebHas
BOJIHA, ()OTOH, aTOM, aTOMHOe | BOJHA, (DOTOH, aTOM, aTOMHOe | paboTa;
PO, VIOHU3WPYOLLUeE | PO, WOHU3UPYIOLL1e
W3/lyueHusl, T[/laHeTa, 3Be3/ia, | U3/yueHusl, IlaHeTa, 3Be37a,
rajakTHKa, BceneHHas. rajakTHka, BceneHHas.
32. Cwmbicn dbusnueckux | 3HaeT  CMbICT  (PU3WUECKUX | Y CTHBIN OMNPOC;

BeJTMUMH: CKOPOCTh, YCKOpPEeHHe,
Macca, Cuia, UMIYyJIbC, paboTa,

MeXaHHuueCKast SHepPrus,
BHYTPEHHSIS SHeprus,
abCoroTHAs Temrieparypa,

CpeaHAad KUHETHUUYECKAsA SHEPIrUd
UaCTUl BeljeCTBd, KOJ/JIMYECTBO

Be/IMUKH: CKOPOCTh, YCKOPEeHHUe,
Macca, Cuia, UMIYJIbC, paboTa,

MeXaHHuecKast SHepPrus,
BHYTPEHHSIS SHeprus,
abCo/FOTHAs Temreparypa,

CpeaHAAd KWHETUYECKAas SHEPIUs
UaCTul] BeljeCTBd, KOJ/JIMYECTBO

JlabopaTopHas
paborTa;
TecTtupoBaHue;
CamocrosiTesibHas
paborTa;

TeIIOTHI, 371eMeHTapHbIM | TETIOTHI, 3/IeMeHTapHbIN

3JIEKTPAYECKUN 3apsi. 3JIeKTPUYECKUM 3apsifl.

33. Cwmbicn dbusnueckux | 3HaeT  CMbICT  (PU3WUECKUX | Y CTHBIN OMNPOC;
3aKOHOB KJ/IACCUYeCKOM | 3aKOHOB KJlaccuueckoit | JlabopaTopHast
MeXaHHWKH, BCEMUPHOTO | MeXaHHWKH, BCEMHPHOTro | paboTa;
TATOTEHUS, COXpaHeHUs | TATOTEeHUs, coxpaHeHus | TecTUpOBaHue;
SHEePruy, HMITYJIbCa Y | SHepruy, VIMITYJIbCa u | CamocTosiTenbHas
3JIeKTPUYECKOro 3apsja, | 3/IeKTPUUeCcKoro 3apsija, | pabora;
TepMOJWHAMUKH, TepMOJAUHAMUKH,

9/IeKTPOMarHuTHOM WHJYKIIWHY,
dboTosddekTa.

3JIEKTPOMarHuTHOM WHJYKIIWH,

dhoTosddekTa.

34. Bkiag poccuMMCKUX U
3apy0eKHbIX yUeHbIX,
OKa3aBIIINX Haubosbliliee

B/IMSIHYE Ha Pa3BUTHE (PU3MKU.

3HaeT BK/aJ, DPOCCHUWCKHX H
3apy0eKHBIX yUeHbIX,
OKa3aBIIINX Haubosbliliee
B/MsTHUE Ha Pa3BUTHE (PU3MKU.

YcTHBIM 0MPOC;
JlaboparopHasi
paborTa;
TecTtrpoBaHue;
CamocrosiTesnbHas
paborTa;




3. O1jeHKa 0CBOEHHs YUeOHOH JUCITHI/THHBI:

3.1 @®opmbI M MeTOABI KOHTPOJIA.

[IpegMeToM OLIeHKH C/y>KaT yMeHUs W 3HaHus, npegycmorpeHHble PI'OC mo
mucturuiiHe OY1.10 ®UM3UKA, HaripaBieHHble Ha (OpMUpOBaHWe OOIMUX U
npoecCUOHAILHBIX KOMIIETeHI[UH, a TakXe JTMUHOCTHBIX pe3y/bTaTOB B paMKax
TPOrpamMMbl BOCITUTAHUS.



KoHTpo/Ib U OIjeHKa 0CBOeHHsI yueOHO! JUCLMIUIMHBI 10 TeMaM (pa3jesiam)

OsieMeHT Y /] @opMbI U METO/Ibl KOHTPOJIS
TeKkylIni KOHTPOJIb Py6e)KHbIN KOHTPOJIb [IpoMe)xyTOuHasi aTTecTalus
®opmbI IIpoBepsiemble ®opmBI IIpoBepsiemble dopma IIpoBepsiemble
KOHTPOJISI JI, IT, M, JIP KOHTPOJISA JI, IT, M, JIP KOHTPOJISt JI, IT, M, JIP
Pa3pen 1. BxopHou OK 01-OK 07; OJK3aMeH O OK 01-OK 07;
MexaHuKa KOHTPOJIb, JI.1.-J1.6.; M.1.- JI.1.-J1.6.; M.1.-
KPNel M.6.; I1.1.-I1.7; M.6.; I1.1.-11.7;
JIP2, JTP4, JIP2, JIP4,
JIP23, JIP30 JIP23, JIP30
Tema 1.1. YO, T, CP OK 01-OK 07;
OcHOBBI JI.1.-J1.6.; M.1.-
KUHEeMaTUKHU M.6.; I1.1.-I1.7;
JIP2, JIP4,
JIP23, JIP30
Tema 1.2 YO, T, CP OK 01-OK 07;
OCHOBBI IMHAMUKH JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7;
JIP2, JIP4,
JIP23, JIP30
Tema 1.3 YO, T, CP OK 01-OK 07;
3aKOHbI COXpPaHeHUs JI.1.-J1.6.; M.1.-
M.6.; I1.1.-11.7.;
JIP2, JIP4,
JIP23, JIP30
Paszpen 2. KPNeo2 OK 01-OK 07; OK3ameH O OK 01-OK 07;
MonekyisipHas JI.1.-J1.6.; M.1.- JI.1.-J1.6.; M.1.-




(u3uKa U 0OCHOBBI M.6.; I1.1.-I1.7.; M.6.; I1.1.-I1.7.;
TePMOAUHAMMUKH JIP2, JIP4, JIP2, JIP4,
JIP23, JIP30 JIP23, JIP30
Tema 2.1 YO, CP, JIPNel | OK 01-OK 07;
OcHOBBI JI.1.-J1.6.; M.1.-
MOJIEKYJISIPHO- M.6.; I1.1.-I1.7;
KHHeTUUYeCKOU JIP2, JIP4,
TeOpUM ra3oB JIP23, JIP30
Tema 2.2 YO, CP OK 01-OK 07;
OCHOBEI JI.1.-J1.6.; M.1.-
TepMOJVHAMUKU M.6.; I1.1.-I1.7;
JIP2, JIP4,
JIP23, JIP30
Tema 2.3 YO, T, CP, OK 01-OK 07;
ArperaTHble JIPNe2, JIPNe3 | JI.1.-J1.6.; M.1.-
COCTOSIHUS M.6.; I1.1.-I1.7.;
BelllecTBa U JIP2, JIP4,
(a3oBbIe Iepexo/ibl JIP23, JIP30
Pazpen 3. KPNe3 OK 01-OK 07; DK3ameH D OK 01-OK 07;
J/IeKTpPOoANHaAMMKA JI.1.-J1.6.; M.1.- JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7; M.6.; I1.1.-I1.7;
JIP2, JIP4, JIP2, JIP4,
JIP23, JIP30 JIP23, JIP30
Tema 3.1 YO, T, CP, OK 01-OK 07;
DJIeKTprUueckKoe JIPNe4 JI.1.-J1.6.; M.1.-
roJie M.6.; I1.1.-I1.7.;
JIP2, JIP4,

JIP23, JIP30




Tema 3.2 YO, T, CP, OK 01-OK 07;
3aKOHBI JIPNe5, JIPNe6, | JI.1.-JI1.6.; M.1.-
nocTosTHHOTO ToKa | JIPNe7, JIPNe8, | M.6.; I1.1.-11.7;
JIPNe9, JIPNe10 JIP2, JIP4,
JIP23, JIP30
Tema 3.3 YO, T, CP, OK 01-OK 07;
ONeKTpUYeCcKui TOK JIPNel11 JI.1.-J1.6.; M.1.-
B Pa3/IMUHbIX M.6.; I1.1.-I1.7;
cpefax JIP2, JIP4,
JIP23, JIP30
Tema 3.4 YO, T, CP OK 01-OK 07;
MarsHuTHoe 1oJjie JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 3.5 YO, T, CP OK 01-OK 07;
OJIeKTPOMarHuTHast JI.1.-J1.6.; M.1.-
WHAYKLUSA M.6.; IT.1.-I1.7;
JIP2, JIP4,
JIP23, JIP30
Pazpen 4 KPNe4 OK 01-OK 07; JK3ameH D OK 01-OK 07;
Kosie0auusa u JI.1.-J1.6.; M.1.- JI.1.-J1.6.; M.1.-
BOJIHBI M.6.; I1.1.-I1.7.; M.6.; I1.1.-I1.7;
JIP2, JIP4, JIP2, JIP4,
JIP23, JIP30 JIP23, JIP30
Tema 4.1 YO, T, CP OK 01-OK 07;
MexaHnueckue JI.1.-J1.6.; M.1.-
KOos1e0aHUs U BOJTHBI M.6.; I1.1.-11.7.;




JIP2, JIP4,

JIP23, JIP30
Tema 4.2 YO, T, CP, OK 01-OK 07;
OJIEKTPOMarHUTHbIE JIPNe12 JI.1.-J1.6.; M.1.-
Kos1e0aHus U BOJIHBI M.6.; I1.1.-I1.7;
JIP2, JIP4,
JIP23, JIP30
Pa3pgen 5. OnTuka KPNe5 OK 01-OK 05; DK3ameH D OK 01-OK 05;
JI.1.-J1.6.; M.1.- JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7; M.6.; I1.1.-I1.7;
JIP2, JIP4, JIP2, JIP4,
JIP23, JIP30 JIP23, JIP30
Tema 5.1 YO, CP, OK 01-OK 05;
[Ipupopsa cBeta JIPNe13 JI.1.-J1.6.; M.1.-
M.6.; I1.1.-11.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 5.2 YO, CP, OK 01-OK 05;
BoJsiHOBEBIE CBOMCTBa JIPNe14, J1.1.-J1.6.; M.1.-
CBeTa JIPNe15 M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 5.3 YO, T, CP OK 01-OK 05;
CnieLianbHast JI.1.-J1.6.; M.1.-
Teopus M.G.; H.l.-H.7.;
OTHOCHUTE/IbHOCTH JIP2, JIP4,
JIP23, JIP30
Pa3pen 6. KPNe6 OK 01-OK 07; IJK3ameH D OK 01-OK 07;




JJ1IeMeHThI JI.1.-J1.6.; M.1.- JI.1.-J1.6.; M. 1.-
KBAHTOBOM M.6.; I1.1.-I1.7.; M.6.; I1.1.-I1.7.;
dJI/IBI/IKI/I JIP2, JIP4, JIP2, JIP4,
JIP23, JIP30 JIP23, JIP30
Tema 6.1 YO, T, CP, OK 01-OK 07;
KBanToBast ontuka JIPNe16 JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 6.2 YO, T, CP, OK 01-OK 07;
®du3nkKa atoMa u JIPNe17 JI.1.-J1.6.; M.1.-
aTOMHOI'O M.6.; I1.1.-11.7.;
aapa JIP2, JIP4,

JIP23, JIP30




3.2 Kogudukarop o1jeHOUHBIX CPeACTB.

D YHKI[MOHA/IbHBIN nipusHak | Koz o1jeHOYHOr0 CpefcTBa
OLIEHOYHOT'0 cpeAcTBa (Tun

KOHTPOJIbHOTO 3a/IaHusl)

Y CTHBIM 0NPOC YO

JlabopaTopHast pabota Ne n JIP Ne n

TectupoBaHue T

KoHTtponbHas pabota Ne n KP Ne n

3ajaHus s camocTosiTenibHOU pabotbl | CP
- pedepar;

- AOKJIaz;

- coob1jeHue;

- OCCE.

PasHoypoBHeBble 3amauv M 3ajaHus | P33
(pacuétHble, rpaduueckue)

Pabouas TeTpajib PT
[IpoekT I1
HenoBas urpa an
Ketic-3anaua K3
3auér 3
JuddepeHIMPOBaHHBIN 3aUET A3
OK3aMeH C)




4.3aaHuA i OL[eHKHU 0CBOeHUsI JUCLUMILIMHBI
BxogHo¥ KOHTPOJIb
BapuanT 1

B 3ajanusax 1-9 Bpi0epuTe NPAaBWILHBINA OTBET U 3aIHIIIATE ero B 0/1aHK 0TBeTOoB. /|15
3ajganuii 10, 11, 12 HanuImuTe MO/THOE 000CHOBAHHOE PeIlleHHe H 3aITUIIIUTE ero B 0/1aHK
OTBETOB.

Kpurtepuu onieHuBaHuA.

3amanus 1 — 9 onenuBarotcsa B 1 6amn. 3aganus 10,11,12 B 2 6ana.

1. OTHOCHTE/ILHO KAakKOro Tesjla WM YacTer Tesa MacCakvup, CUAAIIUU B JBWKYLLEMCS
BaroHe, HaXOUTCS B COCTOSTHUM MOKOS?
. 3eMJIN.
. BaroHa.
. KOJleca BaroHa.
. peJic

A WN -

2. Ilpu paBHOYCKOPEHHOM /JBWK€HUH CKOPOCTb Tesa 3a 5 ¢ usameHunacb ot 10 m/c o
25 m/c. OnpesieniuTe yCKOpeHUe Teja.
.4 m/c?;
.2 M/c%;
-2 M/c%;
. 3 m/c.

A WN R

3. [aHa 3aBUCMMOCTb KOOPAHWHATHI OT BDEMEHU NPU PaBHOMEPHOM JBWXXeHUU: X=2+3t.
YeMy paBHbI HauaibHasi KOOpWHATA U CKOPOCTh Tesa?
1. x,=2, V=3;
2. x,=3, V=2;
3. x,=3, V=3;
4. x,=2, V=2.

4. YCTaHOBHUTE COOTBETCTBHE MeXIy (U3NUECKUMU OTKDPBITUSAMU W YYeHbIMH U
3ano/iHUTe Tabuily Huke. [TO/yUMBIIYROCS MOC/IE[0BATEILHOCTD IU(P 3aIUILINTE
0e3 3arAThIX U IMpo0esIoB B O/IaHK OTBETOB.

e A) 3aKOH OOHTEK peblzili aBJIeHHS YueHbli
pet . 1) ITackanb
JKUJKOCTSIMU U Ta3aMU
2) Toppuuennm
b) 3aKOH BCEMHUPHOT0 TSATOTeHUS
2 oA B) oTkpbITHE aTMOC(epHOTro 3) Apxumen
P P 4) HeloTOH
NaBIeHUST

neiictBueM cubl 10H Testo ABMKETCS ¢ yCKopeHreM 5M/c’. Kakosa macca Teja?
1. 2xkr.



2. 0,5 kr.
3. 50 kr.
4. 100xkr.

6. Ilpu mpoBejeHUM 3KCrepUMeHTa MCC/el0Bagach 3aBUCMMOCTh MPOMJEHHOT0 TeoM
myTu S OT BpeMeHHU t. ['padvk MoyueHHOM 3aBUCUMOCTH TIPUBEJEH Ha PUCYHKe.

S.uM —

BribepuTe 1Ba yTBepKAeHHS,
COOTBETCTBYIOLI[Me Pe3y/ibTaTaM 3TUX U3MepeHUH.

1) CkopocThb Tesia paBHa 6 M/C.

2) YCcKopeHue TeJia paBHO 2 M/C’.

3) Teno ABMXKETCSI pABHOYCKOPEHO.

4) 3a BTOpYO CeKyHZy MpOK/eH MyThb 6 M.
t.c5) 3a MATYI0 CeKyHAy nporjeH nyTb 30 M.
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7. Tlo rpaduKy 3aBUCHMOCTU KOOP/WHATHI KOJIeO/IOIerocs Tesia OT BpeMeHH (PHUCYHOK
2) oripefiesiuTe aMILTUTYy KonebaHui.

1. 0.5 m;
2.-0.5 m;
3.4 wm;
4.2 M

8. UeMy paBHa macca rpy3a, Jealero Ha moay JudTa, KOTOPbId HAUMHAET JB>KEHUe
BBEPX C yCKOpeHueM 3 m/c’. I'py3 gaBuT Ha roj1 iudra ¢ cutoii 520 H.
1) 60 kr
2) 50 kr
3) 40 kr
4) 5 Kr

9. YcTaHOBHWTE COOTBETCTBHE MeXAy IipubopaMu U (PU3HMUECKMMM BeJIMYMHAMH M
3aroyiHuTe TabauIy Hipke. ITo/yuMBIIYHOCS TOC/IeI0BaTe/ILHOCTh LIM(p 3aruIimTe
0e3 3arAThIX U IMp00esIoB B O/IaHK OTBETOB.

ITpubop Pu3nueckre BeJIMUUHbI
A) ncuxpometp 1) paBnexue
b) maHomeTp 2) CKOpOCTb



B) ciupomeTp

A b

B

3) cuna
4) BNaXXHOCTh BO3/lyXa

10.Tenexxka Maccoy 2 Kr ABMXKYILIAsICSI CO CKOPOCThIO 3M/C CTAJIKMUBAETCS C HEMOABMXKHOM
TesIe)KKON mMaccol 4 Kr U cuervisieTcsi ¢ Heil. OrnipefieiuTe CKOPOCTb 00erx Tese)Kek

1oc/ie B3aUMO/IeNCTBUS ?

11.ABTOMOOW/IL ABUTAICS CO CKOPOCTHIO 10M/C, 3aTeM BBIK/IIOUW/I ABUTATEe/b W Hadasl
TOPMO>KeHHe C yCcKopeHueM 2 M/c2. Kakoil myTh mpoiiieH aBTOMOOW/IeM 3a 7 C

MOMEHTA Haudd/ld TOPMO)KEHI/IH?

12.TTogbEMHBIN KpaH PaBHOMEPHO MOJAHUMAET Ipy3 Maccou 1,5 TOHHBI co cKopocThio 0,4
M/c. OrpezenuTe MOIIHOCT JIBUTaTe sl KpaHa, eC/Iv U3BeCTHO, UTO ero Ko3(puiireHT

rose3Horo geurcteus 60%.

Bapuanr 2

B 3ajanusax 1-9 Bpi0epuTe NPAaBWILHBINA OTBET U 3aIUIIIATE ero B 0/1aHK 0TBeTOoB. /|15
3ajganuii 10, 11, 12 HanuImuTe MO/THOE 000CHOBAHHOE PeIlleH!e M 3aITUIIIUTeE ero B 0/1aHK

O0TBETOB.

Kpurepuu oLieHMBaHus.

3aganus 1 — 9 ouenuBarotcst B 1 6ann. 3aganus 10,11,12 B 2 6anna.

1. B KakoM U3 C/iefylOlIKUX C/ydyaeB [JBWKEHHE Teja MOXHO pacCMaTpuBaTh Kak

JBIDKEHUE MaTeprUaJbHOW TOUKH?

. [IBM>KeHHe aBTOMOOWISI U3 OJJHOTO TOpO/ia B IPYTOiA.
. [IBrKeHe KOHBKOOEXK1Ia, BBITIOHSIOIIET0 MPorpaMMy (PUrypHOTO KaTaHUsI.

1

2

3. IB>KeHue 1roe3zia Ha MOCTY.

4. BpaliiieHue fetanu, o6pabaTbiBaeMoi Ha CTaHKe.

2. Ilpn paBHOYCKOpPEHHOM [JBWKEHUU CKOPOCTb Tejia 3a 6 C u3meHusnach OT 6 M/c [0

18 m/c. Onipegenute yCKOpeHue TeJia.

.4 m/c?;
.2 M/c%;
-2 M/
. 3 M/’

A WN -

3. U3 TMMpeaI0>KeHHbIX ypaBHEHI/Iﬁ YKa)KNUTE YPABHEHME PABHOYCKODEHHOT'O ABU)KEHUA.

. X=2t;

. X=2+2t;
. X=2+2t%;
. Xx=2-2t.

A WN R



4. YCTaHOBHUTE COOTBETCTBHE MeEXIy (HU3NUECKUMH BeJUUMHAMHA U HUX eJUHHI[aMH
W3MEepeHHH 1 3aI0/THUTe Tab/uily Hrke. [ToyUHMBIIYrOCS TIOC/IeI0BAaTETLHOCTE (P
3anuiirTe 0e3 3arsThix ¥ MpobesioB B O/1aHK OTBETOB.

dusnueckue BeJIMUUHbI EvHuLbl n3mepenus
A) ckopocTb 1) Ila
b) naBnenue 2) Ik
B) Bec Tena 3) m/c
4)H
5) KT
A|Bb|B

5. Kak Oyzer JBUratbCs Tejll0 Maccoi 4 Kr, eCcIu paBHOJAEWCTBYIOIasi BCeX CHUJ,
JIeUCTBYIOIIMX Ha Hero paBHa 8 H?
1. PaBHOMEpHO MPSIMOJTMHEUHO.
2. PaBHOMEpHO CO CKOPOCTBIO 2 M/C.
3. PaBHOYCKOPEHO C yCKOpeHHeM 2 M/c’.
4. PaBHOYCKOpeHO ¢ yckopenuem 0,5 m/c?.

6. Ha pucyHke npuBefieHbl rpa@UKu 3aBUCUMOCTHA KOOPJUHATbl OT BpeMEeHU /ISl ABYX
Tesi: A U B, IBWKYIIUXCS TI0 TIPSIMOM, B/IOJIb KOTOPOM U HarpaBseHa ock Ox. Bbibe-
pUTe [1Ba BEPHBIX YTBEPXKAEHUS O JBWKEHUU Tel.

X, M A 1) Teno A gBWKETCS paBHOYCKOPEHO.

2) BpemeHHOI UHTepBal MeXXy BCTpeuaMu

30 F Tes1 A u B cocraBnsiet 6 c.

20 j"'h\ A "’..-f' 3) B TeueHue 11epBbIX MSITH CEKYH/I TeJla
[IBUTAJIMCh B OJHOM HarpaB/IeHUN.

10 A BT 4) 3a mepBele 5 ¢ Tesio A mporio 15 m.

jefye] e 5) Teno B aBWKeTCsI C MOCTOSHHBIM YCKOPEHUEM.
0 2 4 6 8 tc

7. Tlo rpadmKy 3aBUCHMOCTU KOOPAWHATHI KOJIEO/TIOIIET0Cs Tea OT BpeMeHH (PHUCYHOK
2) orpefiesUTe TTEPUO/] KOJTeOaHHH.

.4c;
.5¢;
.8¢;
4.2 c.

W N =



X, cMA

S
o"

8. Uemy paBHa Macca rpy3a, Jiexkalllero Ha nojy nudTa, KOTOPbI HauMHaeT JBU)KeHUe
BBEPX C yCKOpeHreM 5 m/c’. I'py3 JaBuT Ha 11oj1 iudTa ¢ cuoii 585 H.
1) 49 xr
2) 45kT
3) 39 kr
4) 15 kr

9. YcraHOBHUTE COOTBETCTBHE MeXAy TMpubopaMu U (U3NUYECKUMU BeTUYMHAMH,
KOTOpbIe OHM M3MEPSIOT. 3aro/iHuTe Tabuily. [TomyunBILIyIOCS MOC/IeI0BaTe/TbHOCTh
1udp 3anuiivTe 6e3 3ansaThiX U TTPOOesioB B 6/laHK OTBETOB.

[Tpubop dusnueckue BeJIMYUHbI
A) TepmomeTp 1)paBneHue
b) 6apomeTp-aHepouy 2) CKOpPOCTh
B) nunamometp 3) cuna

4) TeMIiepaTypa

A |b |B

10.Teno maccou 3 Kr JBWXKETCSI CO CKOPOCTBbIO 7 M/C M CTaJIKMUBAeTCsl C TOKOSIIUMCS
Te/IoM Maccou 4 kr. OrnipeiesiuTe CKOPOCTb UX COBMECTHOT'O IBUKEHUSI.

11.ABTOMOOW/TE ABUTAJICS CO CKOPOCTBIO 25 M/C, 3aTeM BBIK/IIOUW/I IBUTATe/b U Havasl
TOPMO>KeHHe C yCKopeHueM 5 Mm/c2. Kakoil myTh mpoiijieH aBTOMOOW/IeM 3a 4 C
MOMEHTa Hauajia TOPMO>KEeHUSI ?

12.ITogbéMHBIM KpaH paBHOMEPHO MTOJAHUMAET I'Py3 MacCoM 2,5 TOHHBI CO CKOPOCTHhIO 0,2
M/c. OnpesiesMTe MOLLHOCTb JIBUraTe/Isl KpaHa, eC/ivd U3BeCTHO, UTO ero KO3 puLeHT
nosie3Horo fencteus 40%.

b/1aHK 0TBeTOB
'PYTITTIA
[Tpodeccusi/crielinaibHOCTh

(Pamunusi, Ums)
Bapuant




N 3asaHus 1 2 3 4 5 6 7 8 9
OtBeTr

(Hwke BbI MOXKeTe 3aMcaTh pelleHue 3ajaau rnog Homepamu 10, 11, 12.)

Koutponmupyemsie komreteriuu: OK 03, OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30

Kinrou:

N 1 12 |3 |4 516 |7 |8 |9 10 11 12
3a/laHUsI

1 Bap 2 |4 |1 [142 |1 |14 |1 |3 [412 | 1m/c |25m | 10000BT
2Bap 1 314 |3 |25 |2 |3 |413 |3m/c | 40m | 12500BT

N
w

Kputepuu oLieHKuU:

— «2» BBICTaBJIsIeTCS 00yuUaroiemMycs, eci Habpan MeHee 7 6asioB;
— «3» BBICTaB/IsAETCS 00yuaromemycs, 3a 10, 9, 8, 7 6anos;

— «4» BBICTaB/IAETCS O0yuUaromemMycs, 3a 13, 12, 11 6anos;

— «5» BbICTaBsIsIeTCS OOyUaroiemycs, 3a 14 umm 15 6ansos.

Pa3pen 1. MexaHuKa
Tema 1.1. OcHOBBI KHHEeMaTHKH
Y crabii onipoc (YO)

Yro r3yuaeT MexaHUKa?

[aviTe onpeJiesieHrie MeXaHAYeCKOro ABrKeHus1. [IpuBeuTe nprMepsl.

Kakoe iBiykeHUe Ha3bIBaeTCs IOCTyIaTeIbHbIM?

B uem 3ak/ro4yaeTcs OCHOBHas 3a/a4a MeXaHUKU?

Uto Takoe Tesio oTCcuera?

Yrto Takoe cucteMa oTcyeTa? 3aueM B HeH HY)>KHbI 4acChl?

[TpuBeauTe MprUMepkI 3aZiay, pellieHreM KOTOPbIX 3aHMMaeTCsl COBpeMeHHasi (PU3KKa.
[auTe onpefieneHre MaTepHaJlbHOM TOUKU

9. [aiiTe omnpejeneHre MaTepuasibHOU TOUKU [Ipumepsl.

10.3aBUCHUT /i TpaeKTOpUs ABM>KeHUs Tesia OT Bbibopa CO? Tlpumepsl

11.4Yt1o0 Takoe nyth? KakoBa ero egunuiia 8 CU?

12.11ouemy, 3Had MyThb He BCerJa MOKHO OIpeie/IUTh IT0/I0KeH e Tesa?

13.daiiTe oripefesieHue riepeMelrieHusi. Kakum cCMBOJIOM ero 0003HavyaroT?

14.T1pu KaKUX YCJIOBUSIX MOJYJIb [TlepeMeLeHuUsI PaBeH NPOKUJeHHOMY My TH?
15.3anummmTe dhopmysy omnpezesieHUs T0/I0KeHUs Tejla B IPOCTPAaHCTBe Yepe3 MPOeKIUU.
16.Kakoe aBrKeHMe Ha3bIBAETCS MPSIMOJIMHENHBIM PAaBHOMEDHBIM?

PN~ W=



17./1aiiTe XapaKTePUCTHUKY CKOPOCTU PAaBHOMEPHOTO MIPSIMO/IMHENHOTO JIBUXKEHUST

18.Kakor Buj vMeeT rpaMK 3aBHCUMOCTU CKOPOCTH OT BpPeMEHU TIPU paBHOMEPHOM
TIPSIMOJTUHEHOM [IBV>KEHUH ?

19.Kak BbIUMCJIUTE TIepeMelljeHUe Tejia, eC/Id U3BeCTHbI CKOPOCTh U BpeMs ABW)XeHUS TeJia?

20.KakKoB reoMeTpuuYeCKrUr CMbIC/I IepeMeILeHs ?

KonTpomupyemsie komrniereHumu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30

Kputepuu orieHkKu:

OTMeTKa «5»

TI0JIHO PACKPBITO COZieprKaHue MaTepuasa

YETKO W TMpaBWIbHO /aHbl OMpeJesieHUs] U PacKpbITO COJep)KaHue TMOHSTUM, BEepHO
VICII0J/Ib30BaHbl HAyYHbIe TePMUHBI

IJIsT JoKa3aTe/IbCTBA MCTI0/Ib30BaHbl pa3/IMUHbIe YMeHWUsI, BbIBO/IbI U3 HaOJ/TIOIeHHI, OTIHITOB
OTBET CaMOCTOSITe/IbHBIM, UCII0/Ib30BaHbI paHee MpHoOpeTeHHbIe 3HAHMS.

OtMmeTKa «4»

PacKpbITO OCHOBHOE COZiepkaHre MaTepuasia

B OCHOBHOM IIpaBU/IbHO JaHbI OTIpe/ie/ieHHs] TIOHSATHI U WCII0/Ib30BaHbl HAyYHbIe TEPMUHBI.
OTBET CaMOCTOSITe/TbHBIM

oripefie/ieHUs]  TOHSITUM  HeTOJIHble,  JIOTyIeHbl  He3HauuTe/lbHble  HapylleHUus
ToC/IeIoBaTeTbHOCTH M3/10)KeHUs, Hebo blliie HeTOUHOCTU TPH WCI0/Ib30BaHUN HayUHBIX
TePMHHOB WX B BBIBOJIaX M 0000IIeHUIX

NpaBWIbHbIE ¥ YeTKHWe OTBeThl Ha BOIMPOCHI YTOUHSIOIIErO XapakTepa (TO3UIUS
TTOHMMAFOIIUH)

OtmeTKa «3»

YCBOEHO OCHOBHOe CoO/iep)KaHue yueOHOro marepuasa, HO H3J/I0)KeHO (parMeHTapHO, He
BCer/ja rocaej0BaTe/IbHO

orpejie/ieHHs IOHSITUM HeJOCTaTOYHO UeTKHe

He HCII0/Ib30BaHbl B KaueCTBe J/I0Ka3aTe/bCTBa BLIBOJALI M 0000IIeHHsT W3 HaOMomeHnH,
JOMYITEHbI OITMOKY TIPU UX H3J/I0KEeHUH

JIOTTy11leHbI OIMOKU ¥ HETOYHOCTH B UCTIO/Ib30BaHUM HayYHON TePMUHOJIOTHH, OTIpe/iesieHre
TIOHATUH

NpaBUWIbHbIE U UeTKHEe OTBEThI Ha BOMPOCHI HABOAILEr0 ¥ KOHKPETHU3UPYIOIIEro Xapakrepa
(MO3uLYS KPUTHK)

OTMeTKa «2»

OCHOBHOE cojiep>kaHue yueOHOro MaTeprasia He pacKpbITO

He JJaHbl OTBETHI Ha BOMPOCHI HABOJSAILIETO ¥ KOHKPETU3UPYIOIero XapakTepa

JOTTyIIleHbI TPyOble OLIMOKY B OTIpe/ie/IeHUH TTOHSATHH, TIPU UCIT0/Ib30BaHUN TEPMUHOJIOTUH.

TectupoBanue (T)



I Bapuanr.

Kakoe n3MeHeHHe, POUCXOSIIEe C TelaMUA, MOYKHO CUUTaTh MeXaHUUeCKUM JBIKEeHHEM:
a) ABVW>KeHUe JIOZKU OTHOCUTeTbHO bGepera

0) TastHUE JIBAA

B) KUTIEHHE BO/bI

Kakoe n3aMeHeHHe, MPOUCXOSAIIEE C TeTaMU, MOYKHO CUUTaTh MEXaHUUECKUM JBIKEHHEM:
a) TasitHUe JibJa

6) BonHBI, 0Opa3yrolirecs Ha TIOBEPXHOCTH BObI

B) KUIeHHe BO/IbI

Kakoe r3meHeHue, POMCXO/IIlee C TeJlaMu, MOYKHO CUMTAaTh MeXaHUUeCKUM JIBHKeHHUEeM:
a) KUMeHue BObI

6) TassHUE JIBAA

B) K0JieOaHMS TTOPIITHS B IBUraTesie BHYTPEHHETO CTOPAHUS

Kakoe n3MeHeHUe, TIPOMCXO/IsIIIee C TeJlaMyd, MOXXKHO CUMTATh MeXaHUUeCKHUM JIBIKEeHUEM:
a) KonebaHusi CTPYHbI

0) TasiHUe JbAA

B) KUIEHHe BO/IbI

CKopoCTb aBTOMOOW/ISI yBe/IMUmM/Iach B 2 pasa. [Ipy 3TOM TOPMO3HOM My Th:
a) He U3MEeHMJICS

0) yBenmuumsIcs B 2 pasa

B) YBeJIMUM/ICS B 4 pasa

MaiiiviHa efieT 110 TIPSIMOM Zopore paBHOMEPHO. MOXKHO /I PaCCMaTpPUBaTh IBIKEHHE
MallIWHbI KaK TTPOLecC:

a) MOJKHO, TaK Kak Jitoboe /IBIKeHHe — yrKe TIPoLiecc

0) HeJb3s, TaK KaK MPY 3TOM JBW)KEHHUU €r0 XapaKTep He MeHSeTCs

B) MOJKHO, TaK Kak ITOJIO>KEHHe MaIlIMHbI U3MEHSIETCSI CO BpeMeHeM

Kakue mapameTphbl Tejla COXpaHsIIOTCS, KOT/Jja Mbl €r0 3aMeHsieM MOZIeJIbIO, T. €. CUUTaeM
MaTrepraJbHOM TOYKOM:

a) AJIMHa

0) dopma Tena, ecm oHa chepruUecKast

B) Macca

IToe3n otnipasssiercs. [1o raTdopMe napasuiesibHO Noe3y PABHOMEPHO JABWKeTCS
HOCW/IBILMK C TesiexXKoi. [Taccaxxup moe3za 3a0bi1 OTAATh KHUT'Y TIPOBOXKAIOIIIEMY €ro
YyeJIOBEKY Y BBIKW/IbIBAET €My KHUTY 13 OKHa Kyre. OTHOCUTEbHO KaKUX TeJl ypaBHeHUs!
JBWDKeHUsI KHUTH OYJyT O/JMHAKOBBI:

a) OTHOCUTE/IbHO HOCUJIBLI{MKA, TIPOBOJKAIOLLIer0 U [leppoHa



6) OTHOCHTEJIBHO ITEPPOHA U ITPOBOXKAIOIIETO
B) OTHOCHTEJIBHO ITaCCa>Xrpd 1 HOCWUJIbIIUKa

9. Tlpu pelieHny 3aau KUHEMAaTUKHY O IBU)KEHUU TeJT Mbl (DAKTUYECKH PacCMaTpUBaIA 3TH
Tejla Kak MaTepua/ibHble TOUKH (Harpumep, 3alauu O ABW>KeHUU Tesia, OpOILeHHOTO MOf
YIJIOM K TOPU30HTY). MBI 10/1b30Ba/TMCh YIPOILEHHOW MOZeJ/IbI0 I0CTaTOUHO CJIOXKHOTO
nBMKeHYst. YeM MbI ripeHeOperany Mpu peliieHny 3a/jad 3TOro THUIIA:

a) COMPOTHBJ/IEHMEM BO3/lyXa
6) maccoti Tesa
B) hopMoli U pa3Mepamu TeJa

10.TToe3p, otnipaBnsietcs. I1o niatgopme napanienbHO Moe3y paBHOMEPHO [IBUKETCS
HOCUJIBIIIMK C Tesie)kKou. [laccakup roeszia 3abbu1 OTaTh KHUATY TTPOBOXKAIOILEMY €ro
yesI0BeKY U BBIKM/IbIBAeT eMy KHUTY U3 OKHa Kyre. OTHOCHUTe/TbHO KaKUX CUCTeM OTCUéTa
XapakTep JIBWKeHUs KHUTU Oy/leT OIMHAKOBBIM, TO €CTh KaKhe CUCTeMbl OTCUéTa Oy1yT
VHepLaTbHbIMU:
a) OTHOCHUTEJIbHO MacCa)kupa, POBO>Kako11[ero, HOCK/IbILMKA, TIepPPOHa
6) oTHOCUTE/TLHO TIePPOHA, HOCU/IBIIMKA, IPOBOKAIOIIIEro
B) OTHOCUTE/TLHO TTaCCa)kKrpa v IMPOBOKAIOIIIETO

11.CkopoOCTh Tesia ¥ paguyc OKPY>KHOCTH, [0 KOTOPOU OHO JBU)KETCS], YBEJIMUWINCH B [IBa
pa3a. LleHTpocTpeMUTeibHOE YCKOPEHUE:
a) YBeJIMUUJIOCH B 2 pasa
0) yMeHBILNIOCH B 2 pa3a
B) He U3MEHW/IOCh

12.MoryT /i CKOPOCTH TPOXO’KJeHUsI MyTH U TepeMellieHus: ObITh paBHBI:
a) MOT'yT B C/Iyuyae NpsSIMOJIMHEeHMHOTO [IBHKeHUSI
6) MOryT B C/ly4yae NpSIMOJIMHEIHOTO /IBW)KEHUsI B O[HOM HarlpaB/eHUU
B) MOT'YT B C/ly4ae MpsIMOJIMHEMHOIO [IBV)KEHHUsI B Pa3HbIX HalpaB/IeHUsSIX

13.Kakas 13 repeurc/ieHHbIX BeJIMUUH — BEKTOD:
a) CKOPOCTb
0) nyThb
B) Macca

14.Kakas v3 repeuyunc/ieHHbIX BeJIMUYUH — BEeKTOP:
a) MyThb
6) crna Toka
B) TiepeMelileHHe

15. YKaxuTe nipaBU/bHOE yTBepKAeHue:
a) OT BbIOOpa CUCTeMBI OTCUETa 3aBUCHUT pellieHHe 3a/1auu
0) Teno oTcuéTa BEIOMpPaeTCs TakuM 00pa3oM, UTOOBI JBIIKEHIE BhHIT/IAIe10 Haubosiee



MPOCTO
B) B YC/JIOBMM 33/]auMl yKa3aHa CHCTeMa OTCUéTa

16.YKaxuTe 1ripaBU/ibHOE yTBEPXKeHue:
a) TeJI0 OTCUYETA BRIOMPaeTCs TaKUM 00pa3oM, UTOOBI IBUKEeHHE BhITJIsAIe/10 Haubosiee
MIPOCTO
0) BLIOOp CHCTEMBI OTCUETA 3aBUCUT OT YCIOBHI JTaHHOM 3a/1aui
B) OT BbIOOpA CUCTEMBI OTCUETA 3aBHUCUT OTBET 3a/iauu

17. YKaxkuTe rpaBu/ibHOe YTBepXK/eHue:

a) Tesio OTCUéTa BbIOMpaeTcst TakKuM 00pa3oM, uToObI ABUKEHMe BBITIsSIesI0 Hauboee
TPOCTO

6) oT BeIOOpA CUCTEMbI OTCUETA 3aBUCHT OTBET 3a/lauu

B) TeJI0 OTCUéTa BbIOMpaeTcs TaKuM 00pa3oMm, uToObI ABM>KEHUe BhITJISiZIEN0 Obl
HanboJiee MPOCTO, U B TO Ke BpeMsi Mbl MOT/I ObI OTBETUTh Ha BOIIPOC 3a/IauM

18. Teryioxon JBW)KETCS BHU3 TI0 TEUEHHIO PEKU C TIOCTOSTHHOM CKOpOCThIO. I1o mamybe
TIPOTY/IMBAETCs YesIoBeK. XapakTep JBWKEeHUsI YeslOBeKa OTHOCUTEJIbHO Teryioxoa u
bepera:

a) OJJMHAKOB, TTIOKA Ue/I0BeK JBWXETCS paBHOMEPHO
6) oMHAKOB BO BCEX CIyYasix
B) pa3HbIi, TaK Kak CKOPOCTH UesioBeKa OTHOCUTETbHO TeIyioxo/a U bepera pa3iMuHbl

19.B KakoM ciyuyae 3eMJIFO MOYKHO CUATATh MaTepyuaibHOW TOUKOM:
a) MpY U3MepPeHNH MarHUTHOTO MOJIst 3eMJIH
0) npu uccnes0BaHUY sifipa 3eMu
B) MIPU pacCMOTPEHUHU eé nBrKeHus1 BOKpyT CosHLa

20.B kakom ciydae 3eM/It0 MOXKHO CYMTaTh MaTepUalbHOM TOUKOU:
a) MpH T0MNalaHUU Ha Heé MeTeopuTa
0) ripu pacuéTe TpaeKTOpPHI CITyTHUKOB 3eM/IH
B) TIPU U3MEePEeHUM MarHUTHOTO T0J1s 3eMJTH

II BapuaHT.

1. CKopocCTb Tesia, ABWXKYIIETr0Cs 10 OKPYKHOCTU IMOCTOSTHHOTO pajJiiyca, YBeJMUniach B /1Ba
pasa. LleHTpocTpeMuTeIbHOE YCKOPEHUE:
a) yBeJIMUMIOCh B 4 pas3a
0) yBenmMumuIoCh B 2 pasa
B) He U3MEHW/I0Ch

2. Tloe3n otnpasinsiercs. [To miargopme napasiienbHO 1oe3ly paBHOMEPHO JIBUXKETCS
HOCUJTBIIUK C Tesie)KKou. [laccaykup roe3zia 3a0bT OT/IaTh KHUATY TTPOBOXKAIOIIIEMY €ro
ye/IOBEKY Y BBIKU/IbIBAET eMy KHUTY U3 OKHa KyTie. Kakum Oy/ieT xapakTep ABHKeHUsI
KHUATH OTHOCHUTETbHO WHEPLIMaIbHBIX CUCTeM OTCUYETa, eC/Ti IpeHeOpeub COMPOTUB/IEHHEM



BO3/yXa:
a) PaBHOYCKOPEHHBIM, C YCKOPEHHEM, PaBHbIM CyMMe YCKOPeHHUs CBOOOIHOTO TIaZieHUsl U
yCKOpeHUs Tioe3/ia

6) paBHOYCKOpPEHHBIM, C YCKOPEeHHEM CBOOOJHOTO TafieHHst

B) CJIOXKHBIN XapaKTep [BIKEeHHs

BribepuTe HelpaBU/IbHOE YTBEpXK/eHHe:

a) BBIOOp CHCTEeMBI OTCUETA 3aBUCUT OT YCJIOBHI TAaHHOM 3a/1auu

6) Tipu IPSIMOJTMHEMTHOM /IBM)KEHHH C TIOCTOSTHHBIM YCKOPeHWeM CKOPOCTh MOJKET
YBEJIMUMBATHCS, @ MOXKET U YMEHBILIATbCS

B) HarpaBJ/ieHWe YCKOPeHUs Omnpe/iesisieT HarpaB/ieHre [IBIKeHUS

. BoibepuTe HerpaBW/IbHOE YTBEPXK/EHUE:

a) BLIOODP CHCTeMbl OTCUéTa 3aBUCUT OT YCJIOBUM JaHHOMW 3aJjauu

0) ABW>KeHHe C TOCTOSIHHBIM YCKOpPeHWeM Ha3bIBaeTCs PSMOIMHEMHBIM paBHOYCKOPEHHbIM
JBIDKeHHEeM

B) TIPU MPSIMOJTMHEMHOM [IBUYKEHUU C TTIOCTOSTHHBIM YCKOPEHUEM CKOPOCTb MOXKeT
YBEJINUMBATBCS, 8 MOXKET U YMEHbIIATbCS

BribepuTe HellpaBU/IbHOE YTBEPXKIeHHE:

a) NpU MPSAMOJIMHENHOM JIBV)KEHUU C MOCTOSIHHBIM YCKOPEHUEM CKOPOCTb MOXKET
YBEJIMUMBATHCS, @ MOXKET U YMEHBILIATbCS

6) BeIOOp CHCTEMBI OTCUETA 3aBUCUT OT YCIOBUM JAaHHOM 3a7jauu

B) HarpaBJ/ieHUe YCKOPEeHUs Ompe/iesisieT HalpaB/ieHre [IBIKeHUSsT

. BoibepuTe HerpaBubHOE YTBepXK/eHue:

a) BLIOOp CHCTeMbI OTCUETA 3aBUCUT OT YCJIOBHUH TaHHOM 3a/1auu

0) ecsiv ABM>KeHMe TIPSIMOJIMHEMHO, TO YCKOPeHUe TTIOCTOSTHHO

B) TIPU MPSIMOJTMHEMHOM [IBUYKEHUU C TTIOCTOSIHHBIM YCKOPEHUEM CKOPOCTb MOXKeT
yBeTMUUBATHCS, @ MOXKET U YMEHbIIAThCst

BribepuTe He TIpaBWIbHBIE YTBEPKIEHHE:

a) MpY NIPSIMOJIMHEWHOM JIBMKEHUM C MIOCTOSTHHBIM YCKOpPEHHEeM CKOPOCTh YBe/IMUMBAEeTCS
6) mpu NpsIMOJTMHEHOM JIBYKEHUU C TIOCTOSIHHBIM yCKOPeHHeM CKOPOCTh MOXKeT
YBe/IMUYMUBATBCS, @ MOKET U YMeHbIIaThCs

B) BBIOOD CHUCTEeMbI OTCUETA 3aBUCHT OT YCJIOBUI [JaHHOM 3a/1auu

. BoibepuTe npaBUibHOE yTBEPKAEHUE:

a) TIpY MPSIMOJIMHEHOM JBMXKEHUU C TIOCTOSTHHBIM YCKOpPeHHEeM CKOPOCTb YBeTUUMBAeTCs
0) ecsii ycKopeHUe MOCTOSIHHO, TO JIBWKeHHe MPSIMOJIMHeHHO

B) TIPU MPSIMOJTMHEMHOM [IBUYKEHUU C TTIOCTOSTHHBIM YCKOPEHUEM CKOPOCTb MOXKeT
yBeTMUUBATHCS, @ MOXKET U YMEHbIIaThCst

. JBurasicb paBHOMepHO, BejiocurieucT rpoe3sskaet 40 m 3a 4 ¢. Kakou myTe OH npoeJeT Ipu
JIBWDKEHUM C TOM >Ke CKOpOCThIO 3a 20 c:



a) 200 m
6) 50 m
B) 150 Mm

10.0ten MexaHUKH, COZiepyKallliii yueHue O ABWKeHUH Tesl 6e3 yuéTa /1efCTBYIOIIUX CUJT:
a) AMHAMUKa
0) KUHeMaTHKa
B) CKOPOCTb

11.0npegenuTe, KaK Ha3bIBAETCSI PaCCTOSIHAE MEXAY HauaJbHOM Y KOHEUHOW TOYKaMMU:
a) MyThb
0) mepeMerrieHue
B) CMellleHUe
I') TPaeKTOPHUS

12.BbIACHUTE, B KAKOM M3 CJIeYIOLIUX C/IydyaeB JBUKeHUEe Tesla Heslb3s pacCMaTpUBaTh Kak
[IBIDKeHHe MaTepuaJibHOM TOUYKH?
a) Jpwkenure 3emv BOKpyr CosHLa.
6) /IBi>keHre CITyTHUKA BOKPYT 3eMJIH.
B) [ToneTt camonera u3 BnaguBocToka B MOCKBY.
r) Bpatmenue petanu, obpabaTbiBaeMoi Ha CTaHKe

13.0T™MeTbTe, KaKre U3 TIepeurc/IeHHbIX Be/TMUKH SIBJISIFOTCST CKaISIPHBIMU:
a) nepemelrieHre
0) nyTh
B) CKOPOCTb

14.BbibepuTe, UTO U3MepsieT CITHAOMETP aBTOMOOWIIS:
a) YCKOpeHue;
6) Mo/y/Ib MTHOBEHHOUM CKOPOCTH;
B) CP€/IHIO0 CKOPOCTh;
') mepeMelleHye

15.0mnpegenute, Kakasi eJMHULIA BDEMEHU SIB/ISIETCS OCHOBHOU B MeXXyHapOJHOM CHUCTeMe
e IUHULL;
a) 1 uac
6) 1 MuH
B)1lcC
r) 1 cyTKu.

16.Borumciiirte. /IBa aBTOMOOW/IS ABMXKYTCS TI0 TIPSIMOMY ITI0CCe B OZJHOM HaripaB/jieHuu. Eciu
HampaBUuTb 0cb OX B/10JIb HaTIpaBJ/IeHUS ABW)KEHHSI TeJT TI0 1110CCe, TOT/ia KaKUMU OyayT
TIPOEKIIMK CKOPOCTel aBToMo0Oueit Ha ocb OX?
a) 00e MOJI0KUTEe/TbHBIE
0) obe oTpHIiaTe/IbHBIE



B) MepBoro — I0JIOKUTEeJ/IbHasi, BTOPOI0 — OTpULAaTe/IbHAsA
1") IepBoro — OTpUllaTe/IbHAA, BTOPOI'O — IMOJIOXKUTE/IbHAas

17.Borunciiite. ABToMOOUTE 06bexanm MOCKBY T10 KO/TBIIEBOM Iopore, AuHa KoTopoit 109 km.

YeMy paBHBI MPOMAEHHBIN Iy Th | ¥ TepeMeltieHre S aBTOMOOMIS?
A)1=109km; S=0

6)1=218km S = 109 km

B)1 =218 km; S = 0.

r) I=109km; S=218 kM

18.0Omnpesenvte, ec/id yCKOPeHHe paBHO 2 M/C’, TO 3TO:

a) paBHOMEPHOE /IBMKeHHe

0) paBHO3aMe/|JIeHHOE JBKEHHE
B) pPaBHOYCKOPEeHHOe JIBI>KeHHe
I') IPSIMOJIMHEHOE

19. KakuM 06pa3oM yCcKOpeHHe XapaKTepu3yeT U3MeHeHe BeKTOpa CKOPOCTU?
a) MO BeJIMUMHE U HallPaBJ/IeHUIO

0) 110 HarpaBJ/IeHUIO

B) I10 Be/IMUMHE

20. Borurcnvre. ABTOMOOWTB, JBYKYIIUNCS TIPSIMOJTMHEMHO PaBHOYCKOPEHO, YBeTHUMT
CBOIO CKOPOCTB ¢ 3 M/c 10 9 M/c 3a 6 cekyH/. C KakKUM yCKOpPeHUeM JIBUTaJiCsi aBTOMOOMIIb?
a) 0 m/c?

0) 3 m/c?

B) 2 M/C’

r) 1 m/c?

KonTpomupyemsie komrniereHumu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30

Kinwuu K Tecram:

Bapuanr 1

Ne Bompoca 1 12 |3 (4 |5 |6 |7 |8 |9 |10[11 |12 13|14 [15|16 |17 |18 |19 |20

INpaBuibHbI (@ |0 |B (a |B |6 |B (0 |aB |0 |(a |0 |a |B |a (6 |B |a |B |©
0TBeT

BapwuaHnr 2

Ne Bonpoca 1 12 |3 |4 |5 |6 |7 |8 |9 |10]11 |12 13|14 (15|16 |17 18|19 20




IlpaBuibHbi (@ |6 |B |6 (B [0 |a |B |B |0 |0 |r |a [r |B |a |B |B |a |T
0TBeT

Kputepuu orieHKu:

— «2» BbICTaB/IsAeTCs 0OyyaroieMycsi, eci Habpas MeHee 8 6aioB;
— «3» BbICTaB/IsAeTCs 0Oyuaroiemycs, 3a 9, 10, 11 6annoB;

— «4» BbICTaBIIsAETCS OOyUaroiemycs, 3a 12, 13, 14, 15, 16 6am1ios;
— «5» BBICTaB/IsIeTCs o0yuaroiieMycs, 3a 6osiee 17 Ganios.

3agaHus /1A caMoOCTOSATe/NbHOM padoThl (CP)

Tembl 3cce (pedepaToB, JOK/IaI0B, COOOIIEHUH)

1) MarepuasnbHast TOUKa.

2) CkansipHble U BeKTOPHbIE (hM3UUYeCKUe BeJTMUUHbI.

3) OTHOCUTENBHOCTh MEXaHUUECKOTO JABMKEHUS.

4) Cucrema oTcCyUeTa.

5) IlpuHLMN oTHOCUTENBHOCTH [ anuest.

6) Crioco0OnI omycaHust ABHKEHUSI.

7) PaBHOMepHOe NpsIMONIMHeNHOe JBU)KEeHUe.

8) CkopocTb. YpaBHeHMe ABWKeHUs. MrHOBeHHast U CpeJiHsAs] CKOPOCTH.
9) IlocTynaTbl TEOPUU OTHOCUTENIBHOCTH.

10) OcHOBHBIe CefCTBUS U3 TIOCTYJ/IAaTOB TEOPUHA OTHOCUTETbHOCTH.
11) IlpssmonuHeriHOe ABW)KEHUE C MOCTOSSHHBIM YCKOPEHUEM.

12) [IBm>keHe ¢ TIOCTOSTHHBIM YCKOPeHHeM CBOOOJHOTO TafieHHs.

KonTpompyemsie komrnieteHuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30

Kpurepuu orieHKU:

OtMmeTKa «5»

IIOJTHO PacKpbITO COZleprKaHue MaTepuaia

YETKO W TpPaBWIbHO JaHbl OIpeJesleHUs] U PacKpbITO COJep)KaHue TIOHATUM, BepHO
VICII0/Ib30BaHbI HAyUYHbIE TePMUHEI

17151 IOKa3aTeIbCTBa UCII0/Ib30BaHbl Pa3/IMuHbIe YMEHUSs, BBIBO/bI U3 HaO/FOIeHU H, OTIHITOB
OTBET CaMOCTOSITe/IbHbIH, MCIO/Ib30BaHbI paHee pHoOpeTeHHbIe 3HAHMSI.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep)KaHue MaTepuasia

B OCHOBHOM IPaBU/ILHO /IaHbI OTpefieieHus TIOHATUA U UCTI0/Ib30BaHbl HayYHbIe TEPMUHBI.
OTBET CaMOCTOSITe/IbHbIN

oripefie/ieHUsi ~ TIOHATUM  HeNOJiHble,  JOMYIeHbl  He3HauuTe/ibHble  HapylleHus
T0C/IeIoBaTeTbHOCTH H3/I0)KeHUS, HeOObIlle HeTOUHOCTU MPH WCI0/b30BaHUN HayUHBIX
T€PMHWHOB WA B BBIBO/IAX M 0000IIIEHHAX



w0
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NpaBU/IbHbIE W YeTKWe OTBeThl Ha BOMPOChI YTOUHSIOIIEro Xapaktepa (TO3UIUs
TTIOHMMAFOIIUH)

OtMmeTKa «3»

YCBOEHO OCHOBHOE COfiepkKaHue ydeOHOTro Marepuasa, HO HM3/I0’KeHO (parMeHTapHO, He
BCerja rocjaeoBaTe/IbHO

ornpe/ie/ieHUs IOHSITUN HeJJOCTaTOYHO UeTKHe

He WCI0/b30BaHbl B KauecTBe Jl0Ka3aTe/lbCTBa BBLIBOJAbI U 00001eHUs W3 HaO/MIOAeHUH,
JOMYITEHBI OITMOKH TIPU UX H3JI0KEHUH

JOMYIIEHBI OIITMOKH ¥ HETOUHOCTH B MCII0/Tb30BaHUM HaYUYHOM Te€PMHHOJIOTHH, OIpeie/ieHre
TIOHSATUN

TpaBWIbHbIE U UeTKHEe OTBEThl Ha BOMPOCHI HABO/IAIEr0 U KOHKPETHU3UPYIOIIEro Xapakrepa
(Mo3uULYs KPUTHK)

OtmeTKa «2»

OCHOBHOE Cojiep>KaHHe yueOHOro MaTeprasia He pacKphITO

He JJaHbl OTBEThI Ha BOMNPOCHI HABOSLLIET0 U KOHKPEeTU3UPYIOLL[ero Xxapakrepa

JOMyIIeHbI TPyOble OIMOKY B OMpe/je/IeHUH MOHSTUM, TIPH UCTI0/Ib30BaHUM TEPMUHOIOTHH.

Tema 1.2. OCHOBBI JUHAMHUKHA
Y crabii onipoc (YO)

Ecnu Teno siBasieTcst cBOOOAHBIM (UTO 3TO 3HAUMT), TO KaK OHO MOXKET JIBUTAThCSI?

NwmeeTtcst v npyuHLUnUanbHoe pasinure mexay CO cBs3anHou ¢ 3emnert 1 CO cBs3aHHOU
C CamMOJIeTOM, Je/arolliM BUPaXK?

[Touemy BTOpOU 3aKOH HBIOTOHA Ha3bIBAaKOT OCHOBHBIM 3aKOHOM JUHAMUKU?

[TosicHuTe, Kak CTPOSITCSl SKCIIepuMeHTalbHble rpauKy B (PU3KKe Ha MpUMepe 3aBUCUMOCTH
CWJIbl YIIPYTOCTH OT Jlehopmariuu.

Kak uaMepuTh Maccy Tejia B yC/JIOBUSIX HEBECOMOCTH?

Haxoaumich v Bbl KOTAa-HUOY/Ib B COCTOSTHUM HEBECOMOCTH?

O BeTpOBOe CTEK/IO [ABWXKYIErocss aBToMobOuiasi ygapwics Komap. CpaBHUTe CHITHI,
JeMCTBYIOLL[Me Ha KOMapa U Ha BeTPOBOe CTEK/I0 BO BpeMs yAapa. [louemy Komap noctpazant
Cu/ibHee?

BapoH MrioHxXray3eH yTBepKAaj, UTO BBITAIWI cebsi 3a Bosiockl u3 6osiota. ObocHyiTe
HEBO3MOYKHOCTh 3TOTO.

C COpTHPOBOUHOM TOPKM CKaTbIBAIOTCS JIBa OJWHAKOBBLIX SIIIIUKA: OJWH IyCTOW, APYrou
nosiHbii. Kakoit sk O0ygeT uMeTb OOJBIITYI0 CKOPOCTh y TOAHOXUSA? Kakol oTKaTuTcs
Janblile 10 NPSIMOJMHENHOMY FOPU30HTAJbLHOMY Y4YacCTKy MOCJ/ie TOPKY U TToueMy?

10.IToueMy CKOPOCTb aBTOMOOW/ISA, ABM)KYIL[ETOCS TT0 TOPHU30HTAIM He Bo3pacTaeT OeCKOHEUHO,

XOTs CWAJIa TSITU MOTOPA [IeCTBYeT MOCTOSIHHO?

11.TTepBOK/NIaCCHUK M CTaplleKIaCCHUK CTOST Ha MOy W TSAHYT APYr Jpyra 3a PYKW.

OpuHaKoBbIe /I CUJIbI [IeCTBYIOT Ha OJIHOTO U Ha Apyroro? IlepeunciiuTe ycioBUs, KOTa
MePBOKJ/IACCHUK MOJKET MepPeTAHYTh CTaplIeK/IaCCHUKaA.



12.KocMmoHaBT Makc mipeIraeT Co CTyJ/a, iep’ka B pyKax T'Mpr0 MacCOM M CHauaja Ha 3emJie,

3areM Ha JIyHe. Kak Oy/ieT oT/iMuaThbCsl CUjla, C KOTOPOU TUPS [JaBUT Ha PYKY UesIoBeKY ToKa
OH HaXOJUTCH B BO3AyXe?

13.3aueM Ha HW)KHEM TTIOBEPXHOCTH JIbDK JleJIaeTCsl MPO/I0/IbHAs BbIeMKa?
14.TTouemy He mNpUOMDKAIOTCA APYr K [ApPYyry TpeAMeTbl B KOMHATe, HECMOTpS Ha

IPaBUTALIMOHHOE NIPUTSKEHHEe?

15.0mnummre onbIThl I'amuness 1 HpioTOHa 110 CBOOOHOMY Ma/IeHUIO TeJl.

KonTponupyemsie komriereHumu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30

Kputepuu oueHKuU:

OTMmeTKa «5»

TI0JTHO PaCKpbITO CO/IepyKaHue MaTepuasa

YeTKO M TIPaBW/IBHO [laHbl OMpeJleJIeHUsT U PACKPbITO COJlep)KaHue TIOHSTHH, BEPHO
VICTI0J/Ib30BaHbl HAyUYHbIE TePMUHBI

IJIsI J0Ka3aTe/TbCTBA MCTI0/Ib30BaHbl pa3/IMUHble YMeHWUsI, BBIBO/IbI U3 HaOJ/TIOIeHHI, OTIHITOB
OTBET CaMOCTOSITe/TbHBIN, UCTI0/Ib30BaHbl paHee MPUOOpeTeHHbIe 3HAHUSI.

OtmeTKa «4»

PacKphITO OCHOBHOE COZiepyKaHHe MaTepHasa

B OCHOBHOM TIpaBU/IbHO JAHbI OTIpe/ie/IeHHs] TIOHSATHI U UCITI0/Ib30BaHbl HAyUHbIE TEPMUHBI.
OTBET CAMOCTOSITe/TbHBIN

orpefie/ieHUs]  TIOHATUM  HENOoJiHble,  JOMYIeHbl ~ He3HAuWTe/lbHble  HapyIIeHUs
ToC/IeIoBaTeTbHOCTH M3/10’KeHUs, HebOoblllie HeTOUHOCTU TPH WCII0/Ib30BaHUN HayUHBIX
TePMHHOB WIH B BBIBOJIaX M 0000IIEHUSIX

NpaBWIbHbIE ¥ UYeTKHWe OTBeThl Ha BOIMPOCHI YTOUHSIOIIErO XapakTepa (TTO3UIUS
MMOHUMAFOLL1I)

OtMeTKa «3»

YCBOEHO OCHOBHOe Cofiep)KaHue yueOHOro MaTepuasa, HO H3J/I0’)KeHO ¢parMeHTapHO, He
BCer/ja rocaejoBaTeIbHO

orpejie/ieHUsI OHSITUN HEeJJOCTaTOYHO UeTKHe

He HCII0/Ib30BaHbl B KaueCTBe J/I0Ka3aTe/bCTBa BLIBOJALI M 0000IIeHHsT W3 HaOMOIeHnH,
JOTTyIIIeHbI OIIMOKU TIPU UX U3/I0KEeHUU

JOTTyIIIeHbI OIITMOKY ¥ HETOYHOCTH B UCTIO/Ib30BaHUM HayYHON TePMUHOJIOTHH, OTIpe/iesieHre
TTOHATUU

NpaBUWIbHbIE U UeTKHEe OTBEThl Ha BOMPOCHI HABO/AILEr0 ¥ KOHKPETHU3UPYIOIEro Xapakrepa
(Mo3uULYsT KPUTHK)

OtmeTKa «2»

OCHOBHOE cojiep>kKaHHe yueOHOro MaTeprasia He pacKpbITO

He JlaHbl OTBEThI HAa BOMPOCHI HABOSILIEr0 1 KOHKPETU3UPYIOIIero XapakTrepa

JOTTyIIIeHbI TPyOble OLIMOKHU B OTIpe/ie/IeHUH TTOHSATHH, TTPU UCIT0/Ib30BaHUN TEPMUHOJIOTUH.



TectupoBanue (T)
I BapuaHT.

TecToBast paboTa cocTouT U3 9 3a7iaHMi C BEIOOPOM OTBeTa, U 1 3a/jaHre Ha HaXOXKIeHHe
COOTBETCTBUS
Kark b1k paBU/IbHBIN OTBET OljeHHBaeTcs 1 Oaiom.

Bbi0epeTe oJuH NPaBW/IBHBIA 0TBET. PaBHO/IeMCTBYIOIIAs BCEX CUJI, IeHCTBYIOIIast Ha
TeJI0, paBHA HYJIKO. JIBMXKETCS 3TO TesI0 WM HaXOAUTCS B COCTOSIHUM MOKOST?

A. Teno ABMXETCS paBHOMEPHO MPSMOJIMHENHO.

b. Teno ABMXeTCsS paBHOMEPHO IO OKPY>KHOCTU B TOPU30HTA/IbHOM TMJIOCKOCTH.

B. Tesio HaX0AUTCH B COCTOSIHUU TTOKOS.

I'. Tesio ABMKETCS paBHOMEPHO MPSIMOJIMHENHO WA HAXOUTCS B COCTOSTHUM TTOKOSI.

2. BoiOepeTe ouH NpaBW/IbHbIA 0TBeT. Msiu o0pOCU/IY BBEPX C HaualbHOW CKOPOCTBIO
U,. Ha prcyHKe a yka3aHO HampaB/ieHUe CUJIbI TSPKEeCTH, JeMCTBYIOLIEN Ha TeJlo.
OnpefenvTe HarpaB/ieHUe BeKTOpa YCKOPEHUsI Msiua, IBUKYIL[erocsi BBepX (PUCYHOK 0).

s TE lg /E e

TITITTTTT T30 P77,
a 6

A. TonbKo Tak, Kak 1Moka3aHo Ha puc. 16.
b. TonpKo Tak, Kak MoKa3aHo Ha puc. 26.
B. TonbKo Tak, Kak moka3aHo Ha puc. 30.
I'. To/bKO Tak, Kak IOKa3aHo Ha puc. 46.

3. OnpefiesinTe OAUH NPaBUIbHBIM O0TBeT. EC/M paBHOEMCTBYOIask BCeX MPUIOKEHHBIX
cun paBHa 4 H, To y Tena maccou 2 Kr

A. Yckopenue 2 m/c

B. Yckopenue 0 m/c?

B. YckopeHnue Mo)KeT OBITh JTF0ObIM

I". Yckopenue paBHO 8 M/c?

4. ITpu u3MepeHHUsIX MacChl TeJIa M ero Beca Ha MoJIlce U Ha IKBaTope 0bL10
00HapY)XeHo, UTo

A. Macca v BeC 0/IMHaKOBBI

B. macca pa3snviuHa, BeC 0jHaKOB

b. 1 Bec, u macca pasiuuHbl

I'. Macca o1iHaKOBa, BeC pasnyeH

5. YcraHoBuTe COOTBeTCTBHE MEXAY (u3dnueckumMM BeJIMYMHAMHM M eMHHIIAMU
HU3MepeHus 3THX Be/IMUMH B cucreme CH.



du3nueckasl BeJIMUMHa E,ELI/IHI/I]_[a Be/INUMHBI

A) )XecTKoCThb 1) kunorpamm (1Kr)
b) cuna 2) HetotoH (1 H)
B) Bec Tena 3) Hetoton*metp (1 H*Mm)
') yckopeHue 4) HerotoH Ha meTp (1 H/m)
5) MeTp B CeKyHAy 3a cekyHay (1 m/c?)
6) xoynb (1 k)

6. ®opmyia, BEIpa)KawIas 3aKOH BCEMHMPHOI0 TATOTeHHUH. ..
A. F = GMm/R?
b.F = kqlqz/rz
B. F = GM/R?
I'. F=kAl
7. I11 3akoH Hpr0TOHa MaTeMaTU4eCKH MOXKHO 3anycaTh TaK: (BeKTOPbI He YKa3aHbI)
A.F=ma
b.F=pN
B. F1 = _Fz
I'. Fx = —kx

8. Bec Tes1a — 370...

A. ...cusa, C KOTOPOU TeJo MPUTATUBAeT 3eMIIH0

b. ...cuna, c KOTOpOU TeJ0 IeUCTBYET Ha OMOPY

B. ...cusa, ¢ KOTOpOIi TeJlo IelCTBYeT Ha T0/IBeC

I'. ...cua, c KOTOPOM TeJo BC/Ie/ICTBUE 3eMHOTO TIPUTSDKEHUSI /1eliCTBYeT Ha OTopY WU/Iu
TI0/IBeC, HETO/IBIKHbIE OTHOCUTE/IbHO Hero

9. Pemute 3apauy. [Ipy>xuHa >xectkocTeto 100 H/m pactaruaercst cuioun 20 H. Uemy
PaBHO yJIMHEHVE TIPY>KUHBI?

A.5om.

b. 20 cm.

B.5m.T.0,2 cm.

. Cpenu otBeTOB A — I' HET MPaBU/ILHOTO.

10. BeiGepeTe oyH NPaBWIbHbBIN 0TBeT. BpyCOK /Ie)KUT HETIOJBM)KHO Ha HAK/IOHHOM
riockocty (puc. 7). Kakoe HampaB/ieHHe UMeeT BEKTOP CHJIbI TPEHUS?

2
J

A.1.B.2.B.3.T. 4. ]. Fp =0. . 7

II Bapuant



TecroBasi pabota coctout u3 9 3aziaHuii ¢ BLIDOPOM OTBeTa, U 1 3a/laHre Ha HaXOK/eHue
COOTBETCTBUS
Kask b1l MpaBUWIBHBIN OTBET OljeHHBaeTcs 1 6aiiom.

1. Ec/in Ha 11apuK He [JeUCTBYHOT HUKaKHe Apyrue Tejla, TO B UHEPLUa/IbLHOM cucTeMe
oTCcyeTra OH

A. TlocTerieHHO OCTaHaB/IMBAETCS

b. Kose6meTcss 0K010 HauaIbHOT'O TTOJI0YKEeHUS

B. [IBmKeTCsi IO OKPY>KHOCTH C MMOCTOSIHHOU MO MOZYJTF0 CKOPOCTBIO

I'. IB>KeTCst ¢ TOCTOSTHHOM 110 MO/ZYJ/TFO0 Y HallpaB/JIEHUI0 CKOPOCTBEO

2. Boi0epeTe oJuH NPaBU/IBHBIA 0TBeT. Ms1u 100pOCH/TH BBEPX C HaualbHOW CKOPOCTBIO
U,. Ha pucyHKe a yka3aHO HaripaB/ieHWe CUIbI TSDKeCTHU, JeMCTBYIOIeH Ha Teso.
OmnpeenvTe HarpaB/ieHUe BEKTOpPa YCKOPEHHsI Mstua, IBWKYIIEerocst BHU3 (PUCYHOK 0).

A. TonbKo Tak, Kak ToKa3aHo Ha puc. 16.
b. TonbKo Tak, Kak MoKa3aHo Ha puc. 26.
B. TonpKo Tak, Kak moka3aHo Ha puc. 30.
I'. TonbpKo Tak, Kak MOKa3aHo Ha puc. 46.

3. OnpeaenuTe OAUH NPaBWIbHBIN O0TBeT. Te/10 Maccou 2 Kr ABW)KETCSI CO CKOPOCThIO 3
M/C ¥ yCKOpeHreM 2 M/c’. Moy/b paBHOZEHCTBYIOIIeil ChJl, JeMCTBYIOIMX Ha Te/I0 paBeH
H2H

2)4H

3)6 H

4)10H

4. ITpu u3MepeHHUsIX MacChl TeJla U ero Beca Ha IMoJIloce U Ha 3KBaTope 0bL10
00HapYXeHo, UTo

A. " Bec, u Macca pas/vuHbl

B. Macca oguHakoBa, BeC pas3jinyeH

b. Macca v BeC 0JUHaKOBBI

I'. Macca pa3snvuHa, BeC OJVHAKOB

5. YcTaHoBUTE COOTBETCTBHE MeXAy q)l/l3l/l‘-lECKl/lMl/I Be/IMUMUMHAMH U e JUHUI|dMH
H3MepeHUA JTHUX BEJIMYUH B CUCTeMe CI.

dusnyeckasi BeJIMUMHA EnvHuLa BeTMUMHBI

A) )KeCTKOCTb 1) kunorpamm (1xkr)

b) cuna 2) HetotoH (1 H)

B) Bec Tena 3) Hetoton*metp (1 H*Mm)

I') yckopeHue 4) HerotoH Ha meTp (1 H/m)



5) MeTp B CeKyH/y 3a cekyHay (1 m/c*)

6) Ixoynb (1 1K)
6. ®opmyJia, onpejeA0Las CUIYy YIIPYTOCTH...
A. F = GMm/(R+H)?
b.F=mg
B.F=puN
I'. F =KkAl
7. 111 3akon Hbl0TOHAa MaTeMaTHUeCKH MOJKHO 3aNMCaTh TaK: (BEKTOPHI He yKa3aHbI)
A.F=ma
b.F=puN
B.F,=-F,
I'. Fy = —kx

8. Ec/11 Tes10 MOKOUTCS, TO CU/Ia TPeHMsI OKOS:
A. Bcersia 60/bIle BHEIIIHEM CHUIBI;

b. Bcerjja paBHa BHeIIHEU CUJIE;

B. Bcerjia MeHbllle BHEIIIHEN CUJTBI.

9. Pemnre 3apauy. [log gevictBuem cunel 2 H nipy>xuHa yayMHunack Ha 4 cMm. Uemy paBHa
JKeCTKOCTb TIPY’KUHBI?

A.2 H/m.

b. 0,5 H/m.

B. 0,02 H/m.

I'. 50 H/m.

. 0,08 H/m.

10. BoibepeTe ojuH NMPpaBWILHbIM 0TBeT. bpyCoK /IBU)KeTCsl paBHOMEPHO BBepX 10
HaKJIOHHOM Ty1I0cKocTH (puc. 7). Kakoe HaripaB/ieHHe UMeeT BEKTOP CUJIbl TPEHUS?

A.1B.2B.3T.4]. Fmp=0

Kontposnpyemsbie komrieteHiuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30

Kiouu K TectramMm:

Bapuanr 1

Ne Bompoca 112345 6|7(8[9]|10




IIpaBUILHEIN 0TBET -2, I-5
Bapwuant 2
Ne Bompoca 112345 678|910
I'' | 2| B| A4, B-2, I'' BAI''Bb
IIpaBu/IbHBIH 0TBET B-2, I'-5

Kpurepuu oLieHKuU:

— «2» BBICTaBJIAETCS 00yUaroeMycs, ecii Habpan MeHee 5 6asoB;
— «3» BbICTaBJIsIeTCsI 0OyUaroiemMycs, 3a 6-7 6asoB;

— «4» BbICTaB/IsAETCS 0OyUaroiemMycs, 3a 8-9 6asos;

— «5» BhICTaBIIsIETCS 0OyyYarolemycs, 3a 10 6asos.

3agaHus /1A caMoOCTOoATe/TbHOM padoThl (CP)

Temsbl 3cce (pedepaToB, JOK/Ia 0B, COOOIEHMIA)

1) Cuna. Macca.

2) TlpuHLMI Cyneprno3vuLiuK CUl.

3) IlepBsiii 3akoH HeroTOHA.

4) Bropou 3akoH HbtoTOHa.

5) Cwuibl B ipupoze.

6) Tpetui1 3akoH HeroTOHA.

7) 3aKOH BCEMUDHOIO TATOTEHUS.

8) Cuna TsKeCTH Y CUjla BCEMUPHOIO TATOTEHUS.
9) IlepBasi KocMrUUecKasi CKOPOCTb.

10) /Ipm>keHue 1y1aHeT U MasibiX Tesl CO/IHEUHOM CUCTEMBI.
11) DnieMeHTBI PeJIITUBUCTCKOM AUHAMUKHU.

KonTpomupyemsie komriereHumu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.; JIP2, JIP4,

JIP23, JIP30

Kputepuu oueHKu:

OTMeTKa «5»

TIOJTHO PaCKpbITO CO/IepyKaHue MaTepuasa

YeTKO M TIPaBWU/IBHO /[laHbl OMpeJleJIeHHUsT U PACKpPbITO COJlep)KaHue TIOHSTHH, BEPHO
VICTI0J/Ib30BaHbl HAyUYHbIE TePMUHBI

IS J0Ka3aTe/IbCTBA MCTI0/Ib30BaHbl pa3/IMUHbIe YMeHWUsI, BBIBO/IbI U3 HaOJ/TIOIeHH, OTIHITOB
OTBET CaMOCTOSITe/IbHBIM, UCITI0/Ib30BaHbI paHee MpHOOpeTeHHbIe 3HAHMSI.

OtmeTKa «4»
PacKpbITO OCHOBHOE CO/lep)KaHue MaTepuasia



B OCHOBHOM IPaBU/ILHO /IaHbI OTpe/ieieHus TIOHATUM U UCTI0/Ib30BaHbl HayYHbIe TEPMUHBI.
OTBET CaMOCTOSITe/IbHbIN

oripefieJieHUs]  TIOHATUM  HeTO/IHble,  JOMYIeHbl  He3HauuTeJbHble  HapyIleHUs
TI0C/IeI0BaTeTbHOCTH H3/I0’KeHUS, HeOOobIllie HeTOUHOCTU MPH WCI0/Ib30BaHUN HayUHBIX
TEPMUHOB WA B BBIBO/IaX M 0000IIIEHUAX

NpaBWIbHble U UYeTKHWe OTBeTbl Ha BOIMPOChl YTOYHSIIOIIEro xapakTepa (MO3ULUs
TTIOHUMaIOILUH )

OtMmeTKa «3»

YCBOEHO OCHOBHOE CoOfiepkKaHue ydeOHOro mareprasa, HO HM3JI0’KeHO (parMeHTapHO, He
BCerja rocjaeoBaTe/IbHO

orpe/ie/ieHUs IOHSITUM HeJJOCTaTOYHO UeTKue

He WCII0/b30BaHbl B KauecTBe Jl0Ka3aTe/lbCTBAa BBLIBOJAbI U 00001IeHUs W3 HaOMIOAeHUH,
JOMYIIEHBI OIITMOKH TIPU UX H3/T0KEHUH

JOMYIIEeHbI OIITMOKH ¥ HETOUHOCTH B MCII0/Tb30BaHUM HaYUYHOM Te€PMHUHOJIOTHH, OIpeie/ieHHe
TIOHSATUIN

TpaBUWIbHbIE U UeTKHe OTBEThl Ha BOMPOCHI HABO/SIEr0 U KOHKPETHU3UPYIOIIEro Xapakrepa
(Mo3uLYs KPUTHK)

OtmeTKa «2»

OCHOBHOE Cojiep>KaHHe yueOHOro MaTeprasia He pacKphITO

He JJaHbl OTBEThI Ha BOMPOCHI HABOJSALLIET0 U KOHKPEeTU3UPYIOLL[ero Xapakrepa

JOMyIIeHbl TPyOble OIMOKY B OMpe/je/IeHUH MOHSTUM, TIPH UCTI0/Ib30BaHUM TEPMUHOIOTHH.

Tema 1.3. 3aK0HBI cOXpaHeHUs
Y crabiii onpoc (YO)

1. Ilpu KaKoOM yC/I0BUM UMITYJ/IbC Tejla He U3MeHseTCs?

2. UTO MOJKHO CKa3aTb O HallpaB/IeHUH BEKTOPOB MMITYJIbCA U CKOPOCTH JBUXKYLL[Erocs Tesa?

3. Kakoe u3 Teqn uMmeeT OOMbIIMKA UMMY/IbC: aBTOMOOWIL Maccoit 1T, ABMXKYLMICS CO
CKOpOCThIO0 10M/C, Wi CHApsil MacCOU 2KT, JIeTAI[UNA CO CKOpocThio 500m/c?

4. Tlouemy 1pu yape BO3HUKAIOT OOJIbIIINE CUJIBI?

[TapaurroTUCT paBHOMEPHO OIyCKAaeTCs Ha MapartoTe. VI3MeHsieTcs Jid TPy 3TOM UMITYJIbC

rapalroTrUcTa?

6. I'me B mipypozie ¥ TeXHUKe BCTpeYaeTCsl peakTUBHOE IBU)KeHue?

KakoB NpyHLWN ABWKEHUS Mey3bl?

8. OcbMUHOTH, Ka/lbMaphbl, KapakaTULIbI U ApyTre o0uTarteny riiyOuH Mops epeMerarTcs
1oj06HO pakeTe, BbIOpAChIBasi C CHJION BOAY, KOTOPYIO OHM HabuparoT uepe3 pot. Moxet
11 Takow crocob mepemelijeHUsi 06eCrieurTh UM OO/bILYH0 CKOPOCTh [BMXKEHHS B TOJIIIE
BO/bI?

9. Kak KOCMOHaBTY, HaxOJsIeMyCs B OTKDPBITOM KOCMOCe, BEepHYTbCSi 0OpaTHO Ha
KOCMUUecKuii Kopabsib 6e3 MoCTOpOHHEH TTOMOIIU?

10.ITouemy COBeTYIOT IpH BBICTPeJie PysKbe MOKpernye NpuKUMaTh K 1ieqy?

o1
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11.Kakue 13 riepeurc/ieHHbIX TeJl 00/1aZlafoT KWHeTHUeCKOW YHepruei: a) KaMeHb, MOAHSTHIN
Ha/ 3eMJieit; 0) MeTAIMM caMoJ/ieT; B) pacTsHyTas TIPY>KHHA.

12./13meHsieTCs U MIOTeHIUabHasl SHepPrusl I0/IKH, TI/IbIBYILe M0 TeUeHUI0 PeKU?

13.JIerkoBoii ¥ TPy30BOii aBTOMOOW/IN ABWKYTCS C OJWHAKOBBIMHA CKOPOCTSIMH. Kakoi u3
HUX 00/azaeT OoJIbIel KUHeTUUeCKOH YHeprueii?

14.Kak u3MeHsieTCsl KWHeTUUeCKasi 1 TOTeHI[MalbHasi SHePTUsi CBOOOHO TaZIafoITiero Tesa?
Kocmuueckoro Kopab:isi, COBepIIaloIero MIrkKyko MocajiKy?

15.Kakue ripeBpailjeHUs1 SHEPTUU TTPOMCXOAUT TIPY IBWKEHUHM KaMHsI, OpoIllieHHOT0 BBepX?
ComnpoTHBieHHEM BO3ZyXa MOXHO TIpeHeOpeub.

16.ITpy KakoM YyC/IOBHM /iBa Tejla pa3HON MacChl, TIOJHSATbIe HAa PA3HYI0 BBICOTY, OYAyT
00/a/1aTh OJJUHAKOBOM MTOTEeHIIMATbHON YHeprHei?

17.1lpuBeiTe TIpUMephI TpeBpallleHUs] KUHEeTUUeCKOW SHEepPruu Tejia B TMOTeHL[UATbHYIO
SHEPryi0 1 06paTHO.

18.I'py3, mojBeliieHHbIM Ha HUTH (MasiTHUK), CoBepillaeT KonebaHus. Kakue ripeBpaitieHUs
SHEPrur MPOUCXOIAT MIPU STOM?

19.1Taparommii ¢ BBICOTHI 2M MSYMK MOACKOUWI Ha BbICOTY 1,5m. Kak cornacoBath 3TO C
3aKOHOM COXPaHEeHUsl SHePrun?

20.3a cueT KakOW SHEPrUM B3MbIBaeT BBEDX HAIIOJHEHHbIM rejiieM BO3[YIIHBbIU IIapUK,
BBIPBABILMMCS U3 PYK?

KonTponupyemsie komriereHumu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30

Kputepuu oueHKu:

OTMeTKa «5»

TI0JTHO PaCKPbITO COJIepyKaHue MaTepuasa

YeTKO M TIPaBWU/IBHO [laHbl OMpeJleJIeHUsT U PACKPbITO COJlep)KaHue TIOHSTHH, BEPHO
VICTI0J/Ib30BaHbl HAyUYHbIE TePMUHBI

IS J0Ka3aTe/IbCTBA MCTI0/Ib30BaHbl pa3/IMuHbIe YMeHWUsI, BBIBO/IbI M3 HaOJ/TIOIeHHI, OTIHITOB
OTBET CaMOCTOSITe/TbHbBIN, UCTI0/Ib30BaHbl paHee MPUOOpeTeHHbIe 3HAHUSI.

OtmeTKa «4»

PacKphITO OCHOBHOE COZiepyKaHHe MaTepHasa

B OCHOBHOM IIpaBU/IbHO JAHbI OTIpe/ie/IeHHs] TIOHSATHIM U WCITI0/Ib30BaHbl HAyUHbIE TEPMUHBI.
OTBET CAMOCTOSITe/TbHBIN

oripefie/ieHUs]  TIOHATUM ~ HENOJiHble,  JOMYIeHbl ~ He3HAuWTe/lbHble  HapyIIeHUs
ToC/IeIoBaTeTbHOCTH M3/I0)KeHUs, HebOoblliie HeTOUHOCTU TPH WCII0/Ib30BaHUN HayUHBIX
TePMHHOB WIH B BBIBOJIaX M 0000IIEHUIX

NpaBWIbHbIE ¥ UYeTKHWe OTBeThl Ha BOIMPOCHI YTOUHSIOIIErO XapakTepa (TO3UIUS
MTOHUMAFOLL[1I)

OtmeTKa «3»

YCBOEHO OCHOBHOE CofiepkKaHue y4eOHOTro Marepuasa, HO HM3/I0’KeHO (parMeHTapHO, He
BCer/ia rocjiej0BaTeIbHO

onpeziesieHys OHSATUM HeJJOCTaTOUHO YeTKHe



He HCII0/Ib30BaHbl B KauecTBe J/I0Ka3aTe/bCTBa BLIBOJALI M 0000IIeHHs W3 HaOMOIeHuH,
JOTyIIIeHbI OIIMOKU TIPU UX U3/I0XKEeHUU

JOTTyIIleHbI OIMOKY ¥ HETOYHOCTH B UCTIO/Ib30BaHUM HayYHON TePMUHOJIOTHH, OTIpe/iesieHre
TTOHATUU

NpaBU/IbHbIE U UeTKHEe OTBEThI Ha BOMPOCHI HABO/AILEr0 ¥ KOHKPETHU3UPYIOIEro Xapakrepa
(Mo3uLYsT KPUTHK)

OtmeTKa «2»

OCHOBHOE cojiep>kaHHe yueOHOro MaTeprasia He pacKpbITO

He JlaHbl OTBETHI HAa BOMPOCHI HABOJSILIEr0 U KOHKPETU3UPYIOIIero XapakTepa

JIOTTyIIIeHbI TPyOble OLIMOKH B OTIpe/ie/IeHUH ITOHSATHH, TTPU UCIT0/Ib30BaHUN TEPMUHOJIOT .

TectupoBanue (T)

. Uemy paBeH MOAY/Ib U3MEeHEeHUs] UMITYJIbCa Tesla MacCOM M, IBWXKYIIErocsi CO CKOPOCThIO V,
eCJIU TI0C/Ie CTO/IKHOBEHHSI CO CTEHKOM TeJi0 CTasio ABUTaThCs B IPOTHUBOIIO/I0XKHOM
HaTIpaB/IeHUM C TOH >Ke 110 MO/IY/TF0 CKOPOCTBIO:

a) 2mv

0) mv

B) 0

[Ipu BbICTpeie U3 MHeBMaTUUeCKOW BUHTOBKY BbLJIeTaeT ITyJisl MaCCOM M CO CKOPOCTBIO V.
Kakotii o Mozy /10 UMIyJ/ibC TpruoOpeTaeT Mocjie BbICTpe/ia MTHeBMaTUuecKasi BUHTOBKaA,
ecii ee Macca B 150 pa3 0oJibIlie MacChl ITyJIH:

a) 150mv

6) mv

B) mv/150

C nozku o6i1ieii Maccoit 200 Kr, ABWXKYIIeMCs CO CKOPOCTbO 1 M/c, BbIra rpy3 maccoit 100
Kr. Kakoi1 cTana CKOpOCTb JIOJKU:

a) 10 m/c

6) 1 m/c

B) 2 M/C

Teno maccoit 1 kr cunoit 20 H mogaumaeTcst Ha BeIcOTy 5 M. UeMy paBHa paboTa 3Toi
CHUJIBL:

a) 100 Ix

6) 10 Ix

B) 1000 [x

OrmnpezenyTe MUHUMAbHYIO MOIITHOCTb, KOTOPO# /J0/DKeH 00/1a/jaTh JBUraTesb IPHeMHUKa,
4yT00BI MOAHATE TPy3 Maccoit 50 Kr Ha BbicoTy 10 M 3a 5 c:
a) 2 kBT



0) 3 kBT
B) 1 KBT

[1pu IBM>KeHUM Ha BeJIOCUIIe/le TI0 TOPU30HTAIbHOW IOPOre CO CKOPOCThIO 9 Km/4
pa3BuBaeTcsi MOL[HOCTh 30 BT. HaiiuTe ABWXKYILYIO CUJTY:

a) 24 H

6) 12 H

B) 40 H

. Teno maccou 2 kr umeet noteHUanbHy0 3Hepruto 10 /I>x. Ha Kakyro BbICOTY Haji 3emMien
MOHSTO TeJI0, eC/IU HYJIb OTCUeTa MOTeHLUaIbHOW SHEPruyd HaXO[UTCSI Ha IOBEPXHOCTH
3eMJIU:

a)lm

0)2m

B) 0,5 ™

Bo ckonbKO pa3 noTeHLMa bHast SHEPrys, HaKOTJIeHHas TIPY>KUHOM TIPU C’KaTUU U3
T0JIOKEHUST PABHOBECHS Ha 2 CM, MeHbllIe, UeM MPU CKAaTUU TOM >Ke MPY>KUHbI Ha 4 CM:
a) B 4 pasa

0) B 2 pa3a

B) B 8 pa3

. Kak M3mMeHUTCS KMHeTHYeCKast SHeprus TeJia IIpU YBeJIMYEeHUH ero CKOPOCTH B 2 pasa:
a) YBeJIMUUTCS B 2 pasa

6) ymeHbIMTCs B 4 pasa

B) yBeJMUMUTCS B 4 pa3a

10.C kako¥ CKOpOCThIO0 OPOCH/T BePTHKATLHO BBEPX KaMeHb, eC/I OH MPU 3TOM MOJHS/ICS Ha

BBICOTY 5 M:
a) 5 m/c

6) 10 m/c

B) 2,5 M/C

11.Teno OpolreHO BepTHKAILHO BBEPX CO CKOPOCThIO 10 M/c. Ha Kakoii BEICOTe ero

KUHETUYeCKasi SHEePrUsi CTaHeT PAaBHOM ero MOTeHIUalbHOM SHEPTrUu:
a)2,5m

0)2m

B) 5M

12.EqHuLa n3MepeHust UMITy/ibCa CUIbl B MeXXlyHapOJHOW CUCTEME:

a) Kr * M/C
6) Hec
B) KI'/M



13.3aMKHyTas cuCTema TeJl — Takasi CUCTeMa TeJl, Ha KOTOpbIe:
a) He JIeMCTBYIOT BHELLIHWE CUJIbI
0) He 1eliCTBYIOT HU BHEIIIHUe, HU BHYTPEHHUE CUJTbI
B) JEUCTBYIOT BHELIIHUE CUJIbI

14.Imniy/ibC Tesia oripeieisieTCsl BhIpakeHWeM:
a) F/t
0) Fet
B) M°*V

15.Teno 6poiieHo BepTHUKAIBLHO BBEPX CO CKOPOCThio 20 M/c. CornpoTHB/IeHHe BO3yXa
CcpaBHUTe/bHO Majo. Kakoii BLICOTBI OHO IOCTUTHET:
a) 20 m
6)15m
B) 10 M

16.7Kene3HO10POXKHBIM BarOH MaCCOW M JIBMXKYIUKCSI CO CKOPOCTBIO V, CTA/IKUBAETCS
HeTo/IBW)KHBIM BarOHOM MacCOM 2m U CLeTIsieTcsl ¢ HuM . KakiM cyMMapHbIM UMITYJIbCOM
00/1a/jatoT iBa BaroHa Iocjie CTOJKHOBEHUS:
a) 3v
0) v/3
B) V

17.CKOpOCTb JIErKOBOTO aBTOMOGMIsI B 4 pasa Gosiblile CKOPOCTH CPY30BOr0, a Macca
rpy30BOro B 2 pa3a 6oJIblie Macchl JJerkoBoro. CpaBHHUTE 3HAUeHUsT MOAY/IeH HMITYJIbCOB
JIETKOBOTO P; ¥ [PY30BOT0 P, aBTOMOBHUIIENA:
a) p1=Pp:
0) p>=2p:
B) P1=2p>

18.Teno, Mmaccou 2 Kr JBUXXeTCSI CO CKOPOCThIO 4 M/c. KakOB UMMy JIbC Tesna:
a) 16krem/c
0) 8krem/c
B) 4KIr*M/C

19.Teno maccou 2 Kr MoJHAMAaeTCsl Ha BBICOTY 5 METPOB MPH [|eHCTBUY Ha HEr0 MOCTOSTHHOU
cwiel 30 H. PaGoTa 3TO# CH/TbI paBHa:
a) 100 [Ix
6) 1500 Ix
B) 150 Ik

20.Kakasi 13 nepeuriC/ieHHbIX BeJIMUMH SB/ISIETCS BEKTOPHOM:
a) Macca
0) UMITY/IBC
B) My Thb



21.BopoHa JIeTUT CO CKOPOCTBbIO 6 M/C. MIMITy/IbC BOPOHBI paBeH 3 Kr ¢ M/c. Macca BOpOHbI
paBHa:
a) 0,5 Kr
0) 2 kr
B) 1,5 Kr

22.Kak Ha3bIBaeTCsl BeJIMUMHA, paBHasi IPOM3BeIeHUI0 MacChl Tejla Ha ee CKOPOCTh:
a) UMITYJIbC CUJIbI
6) umItyJsibC Tena
B) IIepeMellleHre

23.Kak Ha3bIBaeTcs (hv3nuecKast BeJTMUMHA, paBHast IPOU3BEIEHHUI0 MOy /N CHbI U
TiepeMeIrieHHst U KOCHHYCa yrjia MeXKIy HUMHU:
a) MOIIIHOCTb
0) KMHeTHUeCKasi JHeprus
B) pabota

24.Teno maccou 3 Kr oAHATO Ha BbIcOTy 10 M. KakoBa noTeHLa/IbHAas SHEPrys TeJia:
a) 30 [k
6) 300 Ix
B) 600 /Ix

25.KameHb OporiieH BepTHKaibHO BBepX. Ha rmyTu 1 M ero KuHeTnuecKkast SHeprusi
yMeHbIuIach Ha 16 k. Kakyto paboTy coBepiiiv/ia Cuia TsSHKeCTH Ha 3TOM Iy TH:
a) -8 Ik
6) —32 Ix
B) —16 Ik

26.T1epBoIii 2/1IeKTPO/IBUTaTe b, TIOCTPOEHHBIN akaleMUKoM 16/10ukoBbiM B 1834 oy,
pPaBHOMEPHO ToAHKMMA (€ TToMoIIbio 6/10ka 1 HUTH) rpy3 50 H Ha BeicoTy 0,6 M 3a 2 C.
OripesieiiTe MOLHOCTb 3TOT'O JBUraTeIs:
a) ~1,5 Bt
0) ~15 BT
B) ~#25 Bt

27.0npenenutb paboTy CHIbI IPH pABHOMEPHOM IO/IHATHH I'Py3a MacCou 2 T Ha BbICOTY 50
CM:
a) 1 k/Ix
6) 1,5 k/Ix
B) 10 kIx

28.Kak Ha3biBaeTcs (pusruecKasi BeJIMurMHa, paBHasi IPOM3BeJeHUI0 CH/Ibl Ha BpeMsi ee
JIeUCTBUS:
a) KWHeTUUeCKast SHeprusi



6) umMITyJIbC Tena
B) UMITYJIbC CHJIBI

29.Ha Tesio B TeyeHue 2 MUH AiercTByeT cria 5 H. KakoB UMmyibC CHJIBL:
a) 600 H-c
6) 60 H-c
B) 6 H-C

30.Kak Ha3bIBaeTcs pu3nuecKasi BeJIMUMHA, paBHasi OTHOIIEHHIO PA0OThI K UHTEPBATy
BpPEeMEHH, 3a KOTOPbIH 3Ta paboTa CoBepIIleHa:
a) KUHeTHYeCKasi SHeprus
0) MOIITHOCTD
B) pabora

Kontposvpyemsbie komrieteHiuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30

Kiouu K Tectam:

11|12 |1 (1415 |16|1 (18|19 |20

o

Ne Bonpoca 1/2(3|4(5/6|7|8]|9

IIpaBuibLHBII
0TBeT

Ne Bompoca 21 22 23 24 25 26 27 28 29 30

ITpaBU/IBLHBIN OTBET

Kpurtepuu orieHku:
— «2» BBICTaBJIsIeTCS 00yyYarolemMycsi, ecii Habpan MeHee 12 6a/ioB;

— «3» BbICTaB/IsAETCs OOyUaroiemycs, 3a 13-17 6asnnos;
— «4» BhbICTaBJIsIeTCS 0Oyyarolemycsi, 3a 18-24 6ansos;
— «5» BbICTaB/IsAETCsT 0OyUaroiemMycs, 3a 25 1 6osee 6aioB.

3agaHus /1A caMoCTosATe/IbHOM padoThl (CP)
Temsbl 3cce (pedepaToB, JOK/Ia 0B, COOOIIEHMIA)

1) 3akoH coxpaHeHUs1 UMITYJIbCa.

2) PeakTuBHOe JBU)KEHHUE.

3) 3aKkoH CcOXpaHeHHs] MOMEeHTa UMITyJIbCa.
4) MexaHuueckasi paboTa ¥ MOIHOCTb.

5) Kunetnueckasi sHeprusi.



6) IloTeHIManbHasK SHEPrHs.

7) 3aKOH COXpaHeHUsI MeXaHU4YeCKOW SHepPrum.

8) Pabota cusibl TSHKECTU U CUJIbI YTIIPYTOCTH.

9) KoHcepBaTUBHbIE CHUJIBI.

10) IIpymeHeHMe 3aKOHOB COXpaHEHUS.

11) Wcnonbp3oBaHue 3aKOHOB MeXaHUKH /1J1si 00BbsICHEHUS [IBHKeHUsT HeOeCHBIX Tesl U [I/ist
PasBUTHSL KOCMHYECKUX WCCAeNOBaHWK, TpPaHULbl TPUMEHUMOCTH K/IaCCUYeCcKOou
MeXaHUKHU.

12) [pakTuueckoe TipuMeHeHUe (U3UUECKUX 3HAHUM B TIOBCEJHEBHOW >KU3HU [Jis
VICII0/Tb30BaHUS MPOCTHIX MEXaHU3MOB, MTHCTPYMEHTOB, TPAHCIIOPTHBIX CPEJICTB.

KonTpompyemsie komrnieteHuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30

Kputepuu orieHKH:

OtMmeTKa «5»

TIOJTHO PacKpbITO COZleprKaHue MaTepuaia

YETKO W TMpPaBWIbHO JaHbl OIpeJesieHUss U PacKpbITO COJepkKaHue TIOHATUM, BepHO
VICII0/Ib30BaHbI HAyYHbIE TePMUHEI

17151 IOKa3aTeIbCTBa UCII0/Ib30BaHbl Pa3/IMuHbIe YMEHUSs, BBIBO/bI M3 HaO/FOIeH , OTIHITOB
OTBET CaMOCTOSITe/IbHbIM, MCTOIb30BaHbI paHee PHOOpeTeHHbIe 3HAHMSI.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep)KaHue MaTepuasia

B OCHOBHOM IPaBU/ILHO /IaHbI OTpe/ieieHus: TIOHATUM U UCTI0/Ib30BaHbl HayYHbIe TEPMUHBI.
OTBET CaMOCTOSITe/IbHbIN

oripefie/ieHUsi ~ TIOHATUM  HeNoOJiHble,  JOMYIeHbl  He3HauuTe/ibHble  HapylleHus
T0C/IeIoBaTeTbHOCTH H3/I0)KeHUS, HeOObIllie HeTOUHOCTU MPH WCI0/Ib30BaHUN HayUHBIX
TePMHWHOB WA B BBIBO/IaX M 0000IIIEHHAX

NpaBWIbHble U UYeTKHe OTBeTbl Ha BOIPOChl YTOYHSIIOIIEro xapakrepa (MO3UIUsA
TTIOHWMaAIOILUH )

OtMmeTKa «3»

YCBOEHO OCHOBHOe CoOfiepKaHue yueOHOTro MaTrepuasia, HO H3J/I0KeHO ¢parMeHTapHO, He
BCer/ia mocjaejoBaTe/IbHO

orpe/ie/ieHUs IOHSITHUN HeJJOCTaTOYHO UeTKHe

He WCII0/b30BaHbl B KauecTBe Ji0Ka3aTe/lbCTBAa BBLIBOJAbI U 00001IeHUs W3 HaOMIOAeHUH,
JOMYIIEHBI OITMOKH TIPH UX H3/I0KEHUH

JOTTyIIIeHbI OIMMOKY ¥ HETOYHOCTH B UCTIO/Th30BaHWUM HayYHON TePMUHOJIOTHH, OTIpe/ie/ieHre
TIOHATUN

TpaBWIbHbIE U UeTKHEe OTBEThl Ha BOMPOCHI HABO/IAIEr0 U KOHKPETHU3UPYIOIIEro Xapakrepa
(Mo3uLYs KPUTHK)

OTtmeTKa «2»
OCHOBHOE Cojlep>KaHHe YueOHOro MaTeprasia He pacKphITO



f—

f—

f—

He JlaHbl OTBEThI Ha BOMPOCHI HABO/ISAILIET0 U KOHKPETU3HPYIOLlero XapakTepa
J0Ty1lleHbI TpyObie OLIMOKY B OTIpe/ie/ieHUH MOHSITHUM, TIPU UCTI0/Ib30BaHUN TEPMUHOJIOTUU.

KonTpobHas padora Nel

ITo pa3geny «MexaHUKa»
BapuanT 1
CdopmynupyiiTe nepBbiii 3akoH Hbl0TOHa.
MOTOLMKIMCT Hauaa JBYKEHHe C MOCTOSHHBLIM ycKopeHweMm 1 m/c®. Ompejenure MyTh,
KOTOPBIU MPOLIeT MOTOLIMK/TUCT 0 TOTO MOMEHTa, KOTrZid ero CKOpOCTh CTajma 36 KM/u.

. ITo BTOpoMy 3akoHy Hbl0TOHa OTipe/ieniiTe yCKOpeHUe Tesia, BbisbiBaeMoe cuoit 90 H; macca

Tesa 45 Kr.

. IBa kopabyist maccoit 50000 T Ka>k/biii CTOST Ha peli/ie Ha pacCTOSTHUM 1 KM OJIUH OT APYyTOro.

KakoBa cuna TMPUTSDKEHUS MEX Y HUMU?

. Teno, ABWXKyllleecs CO CKOPOCTbIO 4M/C, UMeeT KMHETHYeCcKyro 3Hepruto 16 [x. Hautu

MaccCy 3TOro TeJa.
BapuanT 2

CdopmynupyiiTe 3aKOH BCEMUPHOTO TSTOTEHUSI.

3a KaKoe BpeMs aBTOMOOW/Ib, JBUrasCh U3 COCTOSIHUA MOKOS € yckopeHueM 0,6 M/c?, mpoiigeT
30 m.

Cua 60 H coo0iaer Teny yckopenue 0,8 m/c’. Kakast cua COOOLIUT ITOMY Tejly YCKOpPeHH’e
2 mM/c*?

Beruncnre cuny nputsbkeHus yesnoBeka Maccor 80 kr k CosHuy, ecii Macca CoJiHLja paBHa
1,99-10% kr, a paccrosinve ot 3emu g0 CosHija cocrasiser 1,5-10° k.

. Temo, maccoii 3 kr obmafaet noTeHiuanbHOUM 3Heprueit 60 /)x. Onpezgenure BLICOTY, Ha

KOTOPYIO ITOAHATO TeJIO Ha[ 3eMJIeM.

BapuanT 3

CdopMynupyiTe 3aKOH COXpaHEHUST SHEPTHUH.

Teruioxo, JBUrasch U3 COCTOSIHUSA MOKOs C yckopenuem 0,1 m/c?, jocTuraer ckopoctu 18
KM/4. 3a KaKoe BpeMsi 3Ta CKOPOCTh AOCTUTHYTa? Kakou MmyTh 3a 3TO BpeMsi IIpOUzeH?

C KaKUM YCKOPEHHEM JBUTAJICS MpU pa30ere peakTHUBHBIM camMmoJieT Maccoi 60 T, eci cua
Taru apuraresiei 90 kH?

C kakou cunou nputsruBaetcs JIyHOU rupst maccou 1 Kr, HaXOAsIasiCd Ha TTOBEPXHOCTH
JIynbl. Macca JIyssi paBHa 7,3 - 10% kr, a ee paguyc 1,7-10° cm?

. KakoBa KuHeTHuecCKasi SHEPIrruss KOCMHUUYECKOT'O Kopa6n;[ ceprun «Coro3» IMpru IBW)XE€HWH T10

opbuTe co CKOpPOCThIO 7,8 KM/C, ecyii Macca Kopabiist 6,6 T?

BapuanT 4

CdopmynupyiiTe TpeTuii 3akoH HbroTOHa.

[lyna B cTBOJE aBTOMara KasaliHMKOBa [ABMXKETCS C ycKopeHueM 616 km/c’. KakoBa
CKOpOCTH BbLjIeTa I1yJ/Iy, eC/Id JJIMHa cTBoJia 41,5 cm?



3.

4.

Teno Maccoii 4 Kr 1oj, JelCTBHeM HEKOTOPOM CHJ/IbI IprUodpesio yckopenue 2 m/c’. Kakoe
yCKOpeHHe rnprobpeTaeT Tesio Maccoit 10 KT mo/| ieMCcTBHeM TaKol >Ke CUJIbI?

C Kakol CU/IOU TIPUTATHUBAIOTCS JIPYT K APYTY /iBa Tejla MacCOW T0 5 KT, eC/IM pacCTOsSIHUE
MeXXy UX LieHTpamMu Macc paBHO 20 m?

Teno nmogusamu Ha BeIcOTY 0,6 M Haz 3emseid. IIpu 3ToM OHO 00s1a/ja70 TTOTEHIMATLHOM
sHepruen paBHou 42 k. Onpesennre MaccCy Tesa.

KonTponupyemsie komriereHumu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30

KpuTepru olleHKH:

- «5» cTaBUTHCA 3a paboTy, BLITIOJTHEHHYO MOJIHOCTHIO 6e3 OIMO0K U HeJJOUeToB.

- «4» CcTaBUTHCS 3a paboTy, BBITIOJTHEHHYIO MMOJIHOCTBIO, HO TIpYU Ha/IMUuy B Hell He Gosiee
ofiHOM rpy6oii u o/fHOM Herpy0oii olMOKY 1 OIHOTO HeJjoueTa, He 6osiee Tpex HeI0UEeTOB.

- «3» CTaBUTBCSA, €C/M CTYAEHT MpaBWIbHO BBITIOJIHWI He MeHee 2/3 Bceil paboThl Wiu
JOTTYCTH/ He OoJiee offHOM rpy0oM OMMOKK M JBYX HeJ0UeTOB, He Oosiee ofHOM rpyboii u
OJIHOM Herpy0oii oIMOKY, He Oosiee Tpex HETpyOBIX OIIMOOK, OAHOM HerpyOoi OmMOKHN U
TpeX He/I0UeTOB, MPY Ha/IMUuK 4-5 HeZl0UeToB.

- «2» CTaBUTHCS, €C/IM YKC/IO0 OLIMOOK W HeJO0ueTOB MPEBBICUIO HOPMY OLIEHKU «3» WIN
TIPaBUILHO BBITIOJIHEHO MeHee 2/3 Bcelt paboThI.

Pa3zgen 2. MosieKy/isipHasi pu3uKa U 0CHOBbI TePMOJUHAMUKHU

Tema 2.1. OCHOBBI M0J/1eKY/IAPHO-KUHETUYECKOM TeOpUM ra3oB

Y crabiii onpoc (YO)

1. Kakoga 1iesib MoJeKy/isipHO-KuHeTn4Yeckor Teopuu (MKT) cTpoenus BerjecTBa?

2. HasoBurte ocHOBHbIe oyiokeHust MKT.

3. TlpuBegute TipUMepbl (U3MUECKUX SIBJE€HWM, KOTOPble SBJSIIOTCS KOCBEHHBIM
[l0Ka3aTebCTBOM CYyIL|eCTBOBaHUS aTOMOB U MOJIEKYI.

4. Kakue 3KCriepyUMeHTa/IbHbIM (PaKThl MOTBEPKAAIOT CYyllleCTBOBaHUE MOJIEKYT (AaTOMOB)

[IpuBenuTe CpaBHEHWs, MO3BOJISIIOIIUE TIPEACTaBUThb, HACKOJIBKO MOJIEKYJIbI (aTOMBI)

Mavibl.

6. IlpuBeauTe cpaBHeHWMs], TO3BOJISIOIIME TIPEACTAaBUTH ,HACKOIBKO MOJIEKYJIbI (ATOMBI)
MHOTOUYVCJIEHHBI.

7. [auiTe ompezeneHre KOMYECTBA BEIleCTBa.

8. KakoBa efjvHMIla KO/MuecTBa BeljectBa B CU?

9. CdopmynupyuTe ornpejeneHre MOCTOSSHHOM ABoraipo. UeMy oHa paBHa?

10.ITouemy mocTosiHHast ABOTa/ipo O/IMHAKOBA JJIst TFOOOT0 BelrjecTBa?

11.JaviTe onpefeneHre MoJisipHOU Macchl. KakoBa ee efuHuiia B cucreme CU?

12.Kak cBsi3aHbl MOJIIpPHAasAt U OTHOCUTE/IbHAsA MOJIEKYJIsipHast MacChbI?

o



13.TlpuBenuTe npuMepsbl (PU3NYECKUX SIBJIEHUM, KOTOPBIE SB/SIOTCS 0OKa3aTe/IbCTBOM
JBIDKeHUSI MOJIEKY/I.

14.laiiTe onpesiesienve auddys3uu.

15.TlpuBeuTe npuMepsl puMeHeHus Auddy3un B IpUpoie, TEXHUKE, U )KU3HU Ye/lIoBeKa

16.IlpuBenuTe npyuMepsbl (PU3NYECKUX SIBJIEHWH, KOTOPBIE SIB/SIFOTCS J0Ka3aTe/IbCTBOM
B3aMMO/|€MCTBUS MOJIEKY/I.

17.KakoBa nprpozia MexXMOJIeKyISIPHOTO B3auMoZieMCTBUsS? Ha KaknX pacCTOSTHUSIX
TIPOSIBJISIFOTCS 3TU CUJIBI?

18.Ha3oBuTe OCHOBHBIE arperaTHble COCTOSIHUA BeljecTBa. Kakue n3MeHeHus IPOUCXOAAT
B Bell|eCcTBe MpH (Pa30BbIX Mepexojax?

19.Kak ABWXyTCS MOJIeKYJIbI ra3a?

20.lauTe onpefiesieHNs WeaabHOrO rasa.

21.T1pu KakuX yCJIOBUSIX peasibHbIe Ta3bl BelyT cebst of00HO nzeabHOMY ra3y?

22.Ha3oBuTe (Qusnueckrie BeJIMUMHBI, KOTOPbIE SIBJISIOTCSI MUKPOCKOMMYECKUMU
rapaMeTpaMy U/ieasbHOr 0 rasa.

23.Ha3zoBuTe ri3nyeckrie BeJIMUUHbBI, KOTOPBIE SIBJISFOTCS MaKPOCKOIIMYeCKUMU
rapameTpaMy UZieaabHOro rasa.

24.B yeM npuyMHa [jaBjieHud rasa?

KonTpomupyemsie komriereHumu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30

Kputepuu oLieHKU:
OtmeTKa «5»
® TI0/JTHO PacKpbITO COZlep’KaHue MaTepuasa
® YeTKO W MPaBU/IBHO /laHbl OMpejieJieHUs U PacKpbITO COjiep>kaHue TIOHSITUM, BepHO
HCII0/Tb30BaHbl HAyUHbIe TePMHUHBI
e 75 JJOKa3aTelbCTBAa MCTIOMb30BaHbI PAa3/MUHbIe YMEHHs, BbIBOZABI U3 HaOMIOeHNH,
OITLITOB
® OTBeT CAMOCTOSITeTbHBIN, UCII0/Ib30BaHbl paHee TIpUoOpeTeHHbIe 3HAHUS.

OtmeTKa «4»

® pacKpbITO OCHOBHOE COjlepyKaHre MaTepuasa

® B OCHOBHOM IMpPaBW/IbHO [laHbl OMpeJe/ieHUs] TOHSATUMA W WCIO/b30BaHbl HayuHbIe
TePMUHBI.

® OTBeT CAMOCTOSITe/ILHBIN

® ompeze/sieHUs] TIOHSATUM HeTOJIHble, [JOMYIlleHbl He3HauuTe/lbHble HapylleHUs
TI0C/IeJOBAaTeIbHOCTA H3J/I0KEHMsI, HeOOJIbIlIie HETOUYHOCTH IIPH MCIOJIb30BaHUH
HayUYHBIX TEDMHUHOB WJTH B BBIBOZIAX U 0000ITIeHUSIX

® [paBWIbHbIE M UeTKHMEe OTBEThl Ha BOMPOCHI YTOUHSIIOIIEro XapakTepa (TIO3ULUs
TTIOHMMAFOIIUH)

OTtmeTKa «3»
® YCBOEHO OCHOBHOEe CofiepKaHHe yueOHOro maTepuasia, HO U3J/I0KeHO (hparMeHTapHo,
He BCer/ia rmocjie0BaTeIbHO



LONDU R LNE

® ornpezesieHUs TIOHATUU HEJIOCTAaTOYHO YeTKHe

® He MCII0/Ib30BaHbI B KaueCTBe Zl0Ka3aTe/IbCTBA BLIBO/IbI U 000011jeHus U3 HabJTt0jeHUi,
JOTTyIIIeHbI OIITMOKY TIPU UX U3/I0KEeHUH

e fomylljeHbl OMMOKA W HETOUHOCTU B WCIIOMBb30BAaHUM HAYYHOW TEPMUHOJIOTUY,
orpejie/ieHHe MMOHITUM

® [ipaBWIbHbIE U YETKWE OTBEThl Ha BOIMPOCHI HABOZSIIETO W KOHKPETHU3UPYIOIIEro
xapakTepa (Mo3ULYs KPUTHK)

OtmeTKa «2»
® OCHOBHOEe CojiepykKaHHe yueOHOro MaTeprasia He pacKphITO
® He [aHbl OTBEThI Ha BOTIPOCHI HABOJSILETO U KOHKPETHU3UPYIOLLero Xxapakrepa
e fomyiieHbl rpyOble OMMOKKM B oOmpe/le/leHUH TIOHSATHM, TPH  MCIOJb30BaHUU
TePMHUHOJIOTUM.

3ajjaHusA 1A CaMOCTOATe/TbHOH padoTsl (CP)
Tembl 3cce (pedepaToB, JOK/IaI0B, COOOIIEHUH)

BpoyHOBCKoOe JBIKeHHe.

CUJIbI U SHEPTUSI ME>KMOJIEKY/ISIPHOTO B3aUMO/IeCTBUS.
CrtpoeHue ra3000pa3HbIX, )KUJKUX U TBEPABIX TeJl.

W neanbHbIl ras.

[aBeHue rasa.

OcHOBHOe ypaBHeHHe MOJIeKYy/ISIPHO-KMHeTHUeCKOW TeOprH ra3oB.
TeMriepatypa u ee U3MepeHuUe.

AOGCOMOTHBINA HY/Tb TEMITEPATYyPHI.

. TepmoiHamMuyecKas 111Kajia TeMIiepaTyphbl.

10 CKopocCTH JBWKeHUSI MOJIeKYJ/l1 U UX U3MepeHue.
11.M3onporecchl ¥ UX rpa(uKu.

12.T"a30Bble 3aKOHBI.

13.YpaBHeHUe COCTOSTHUA W/iealbHOrO rasa.
14.MoJisspHas ra3oBasi [IOCTOSIHHA.

Kontposnpyemsbie komrieteHuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30

Kpurepuu oLieHKuU:
OTMeTKa «5»
® TIOJIHO PacKpbITO COZIepyKaHue MaTepuasna
® YeTKO M MPABWU/ILHO [IaHbl OMpe/ieJIeHUs] U PaCKpPbITO COJiep>KaHue TIOHSITUM, BEPHO
VICII0/Tb30BaHbl HAYUHbIE TePMUHBI
® s JoOKa3aTesbCTBAa MCIO/Ib30BaHbl Pa3/MuHble YMEHHs, BbIBOZbI U3 HaO/IIO/IeHUH,
OMBITOB
® OTBeT CaMOCTOSITe/IbHBIN, UCTIO/Tb30BaHbl PaHee TTPUOOpeTeHHbIe 3HAHWSI.



OTtMmeTKa «4»

PacKpbITO OCHOBHOE CO/lepykaHre MaTepuasa
B OCHOBHOM IIpaBWIbHO [laHbl OMpejie/ieHUs] TIOHSTHUM Y HCII0/b30BaHbl HayuHble
TEPMUHBI.

OTBET CaMOCTOSITe/IbHbIN

ornpejieJieHUs] TIOHATUM HeTOJIHble, [AOMYyIl[eHbl He3HauuTe/bHble HapylleH!s
T0C/IeJOBAaTeTbHOCTA H3J/IOKeHMsI, HeOOoJIblliie HETOUYHOCTH TIPH MCIIO0/Ib30BaHUH
HayUYHbIX TEPMHUHOB W/IM B BBIBOJIaX M 0000IIeHUIX

NpaBU/IbHble M UeTKHe OTBeThl Ha BOIMPOCHI YTOUHSIOIEro XapakTepa (MO3ULUS
MTOHUMAFOIIUH)

OTtMmeTKa «3»

YCBOEHO OCHOBHOE CO/iep)KaHue yueOHOro Matepuasa, HO U3/I0KeHO (hparMeHTapHO,
He BCer/ia Mocje0BaTe/bHO

orpejie/ieHUs] IOHATUI HeJJOCTaTOYHO YeTKHe

He MCIT0/Tb30BaHbl B KAUeCTBe /0Ka3aTebCTBa BHIBO/IBI M 00001IIeHs 13 HAaO/Mo1eHuH,
JIOTTyTIIeHbI OIITMOKH TTPU UX U3/I0KEeHUH

JOMYIIIeHbl OIMMOKA W HETOYHOCTU B HCIIOMb30BaHWM HAayyHOW TEepMUHOJIOTHH,
onpeziesieHe MOHSATHUU

MpaBU/IbHbIe Y UYeTKHEe OTBeThbl Ha BOIPOChI HABOASILEr0 W KOHKDPETHU3UPYIOLLEro
xapakrepa (TOo3ULUsI KPUTHK)

OTtmeTKa «2»

OCHOBHOE€ CO/lep>KaHre yueOHOro MaTeprasa He PacKpbITO

He [aHbl OTBEThI HAa BOMIPOCHI HABOASIIEr0 U KOHKPETU3HPYIOIIIEro Xapakrepa
JOTyIIeHbl TpyOble OIIMOKKM B OIpefie/ieHuH TIOHATUM, TP HCTIOJb30BaHUHU
TePMUHOJIOTUM.

JIabopaTopHbIie padoThI

JIaboparopHasi padora Ne 1
H3yueHue u300apHoro npoiecca (onbITHasA MpoBepka 3akoHa I'eit-/Troccaka, o -
MapuotTa)

Ienb pabdoThl: SKCIIepUMeHTaIbHBIM TyTeM TIPOBEePUTh BEpHOCTD 3aKoHa [ eii-

JTroccaka (gokKa3aTb NOCTOSTHCTBO OTHOLIeHus: V/T [jisi ;aHHOW MaccChl ra3a).

O6opypoBanusa: BuprtyanbHas abopatopus «/ccinemoBaHre n300apHOTo mpoijecca

B rasax»
- http://efizika.ru/html5/18/index.html.

YcraHoBKa MojenupyeTaaboparopHyio paboty «I[IpoBepka 3akoHa w300apHOTO

nipouiecca ['e-JIroccaka».

Kparkas Teopus
B 1802 roay, dpanmy3ckuii yuersni JKo3ed JIyu INefi-JIroccak ormy0/MKoBan 3aKoH
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OTpe/Ie IO 3aBUCUMOCTh 00bEMa ra3a OT TemriepaTyphl IIPY MOCTOSTHHOM JIaB/IeHUH U
Heu3MeHHOW macce. M300apHbiii TpoliecC - 3TO TIPOLECC TMPU KOTOPOM H3MeHseTCs
COCTOSIHMEe TepMOJMHAMUUeCKON CUCTEeMbI TIPU TTIOCTOSTHHOM /[laBjieHUH. Eciu mepeBoAuTh C
IpPeuyecKoro TO JOC/JIOBHO TMOJTy4YaeTcsi: iS0S — paBHbIM U baros — TshkecTb, BeC. CTeKJISTHHbIN
COCYJl 3arlOJIHeH OmpeJieJiIeHHbIM ra30M, W 3TOT COCYJ, TPUCOEAUHEH K MPOJO0JrOBaTOU
CTeK/IsTHHOM TpyOKe. Karuiell pTyTH 3aKkyriopeH ra3 B 3Toi TpyOke. B ciegcTBum TOrO0, 4TO
TpyOKa HaXOAWTCS B TOPU30HTAJbHOM DAacIOIOKeHWH, [aBjeHre B COCyjle TIOCTOSHHO
OCTaéTcs paBHbIM aTMocdhepHoMy. TemrepaTypa ra3a yBenuuuBaeTcsi or 0 mo 100 C.
YBUjJleTh M3MeHeHWe 00béMa MOKHO TpU TIOMOIIM Kare/lbKu PTYTH, KOTopasi Oyjer
repeMelaTbCsi MO0 CTeHKe CTeKAsHHOW TpyOku. Ieii- JIroccak wu3Mmepsin oOBEM rasa B
vHTepBasie Temneparyp oT 0 go 100 C. Mccienys pa3inyHbie ra3bl OH TOAYYWI AJIs1 HUX
C/lefyroliye 3HaueHusl TeMIlepaTypHoro Ko3dgduienta o0sémMHoro pacimmpenuss o = (V —
Vo )/ Vo t:

Tabmuua 2.1. TemnepatypHbiii K03 duipieHT 06beMHOTO paCIIUPeHHUs Ta30B

las TemmnepatypHbiii K03 duiimerT 06BEMHOTO paciupenus, 1/ C
Bo3gyx 0,003671
Bogopoz 0,003661
OKuch a3oTa 0,003720
Llnan 0,003877
COz 0,003710
CoO 0,003669
S O 0,003903

[TonyuyuB Takue faHHble, ['er-JIroccak caenan caeayrolye BoIBO/bI:

a) TIpY OZIMHAKOBOM TOBBIILIIEHUM TeMIIepaTyphbl, BCe ra3bl U Mapbl OJMHAKOBO PACLLUPSIIOTCS;
6) A5 Bcex Ta30B yBeluueHHe 00bEéMa B MHTepBasie TeMIlepaTyp OT TeMIlepaTyphl TasHUs
nb/la 10 TeMIiepaTypbl KumeHus Bo/bl paBHO 100/26666 mepBoHauanbHOTO 06BEMa.

TakuM o6pa3oM, Ha OCHOBaHMM HabOsofeHuit ['eit-JItoccak yCTaHOBWI 3aKOH:
OTHOCHUTE/TbHOe U3MeHeHre 00bEéMa ras3a JaHHOW MacChl MPY TTOCTOSTHHOM ZIaBJIEHWH TIPSIMO
MPONOPLIMOHA/ILHO M3MeHeHU0 Temriepatypsl t. (V — Vi)/Vy = t, roe — TeMrepaTypHbIi
K03 buI[eHT 00BEMHOTO pacIMpeHusi, YMCIeHHO PaBHbIM OTHOCHUTEILHOMY HM3MeHEeHHIO
00bEéMa rasa Ipu U3MeHeHUU ero TemrepaTtypbl Ha 1 rpagyc. OIbIT MOKa3biBaeT, UTO MpHU
MaJIbIX TIZIOTHOCTAX KO3 duiieHT 06EMHOTO pacIliipeHUst OIMHAKOB /I BCEX Ta30B: =
1/273 1/ C. C Ttouku 3penuss MKT 3T1oT (akT 0OBsICHSETCS TeMm, UTO MOJIeKY/IbI rasa
HaXOZAATCS B CpeJHeM Ha OOMBIIMX PACCTOSHUSAX JPYr OT Jpyra, U 0cobeHHOCTU
MEXXMOJIEKYJIIPHBIX CUJI [/l PA3/IMUHbIX ra30B B 3THUX YCJOBUSIX He CKa3bIBarOTCA. 3aKOH
MO>KHO 3anucath B Bugie: V = Vy(1 + at). O6bEM JaHHOW MacChl Ta3a IMPH TTOCTOTHHOM
JlaBJIeHUU MeHsIeTCsl JIMHeMHO NPU U3MeHeHUH TeMrepaTyphbl.

Ecmu mposo/mkuTh u300apy B 00/7acTh HU3KUX TeMIlepaTyp, I/le HM3MepeHHs He
MPOBOJWINChL, TO TIpsIMasi IlepeceKkaeT OCb TemrepaTypbl B TOUKe, COOTBETCTBYHOLEH
00bEéMy, paBHOMY Hy/M0. OfHAaKoO, 3TO ellle He 3HAUWUT, UTO OOBEM Trasza JelCTBUTETHHO
oOpaiijaeTcs B HOJIb. Besib BCe ra3bl MPY CUJILHOM OXJIaXK[€HUH TTPeBPALL[alOTCs B )KUJKOCTH,
a K JKUJIKOCTSIM HHU 3aKOH boung — Mapuotra, HU 3akoH ['eit-JIroccaka He TIPUMEHUMBI.
PeanbHble Ta3bl TOJUUHSIOTCS OCHOBHBIM T'a30BBIM 3aKOHAM JIMIIb TPHUOIMKEHHO U TeM



MeHee TOUHO, yeM OoJibIlie TUIOTHOCTh ra3a W HIKe ero Temrieparypa. ['a3, KOTOpbIi B
TOYHOCTH MO/IUMHSIETCS] Ta30BbIM 3aKOHAM, Ha3bIBAIOT W/jeaTbHbIM.
B MoneKkynsipHO-KMHeTUUeCKON TeOpUuu MOJeNb «Ujlea/ibHbId ra3» Y/I0B/IeTBOpseT
C/IeIyrOIIUM TpeOOBaHHUSM:
1. 0OBEM BCex MOJIEKYJI ra3a MHOTO MeHbIlle 00bEMa COCy/1a;
2. CUJIbI IPUTSDKEHUs] MeXKIy MOJIeKy/laMU MaJjibl, U UMY TIpeHeOperator;
3. MOJIeKyYJbl B3aUMO/EHCTBYIOT TOJIBKO MIPU COyZapeHuu (yaap yrpyruu), Ipyu 3TOM

JeMCTBYIOT CUJ/IbI OTTa/TKUBaHWS;

BpeMsl CTOJIKHOBEHUSI MHOTO MeHbIlle BPDEMeHU MeXy CTOJKHOBeHUsiMU. TOT (akT, 4To

YUC/IEHHOE 3HaueHWe TeMIepaTypHOro KoadduienTa 00BEMHOTO
paclivpeHusi B TIpefleJIbHOM CJlyyae MasibIX IIOTHOCTEM OJVHAKOBO il BCeX ras30B,
MO3BOJISIET YCTAHOBUTH TEMITepaTypPHYIO LKAy, He 3aBUCALLYIO OT BellecTBa, — h/jeaabHyH0
ra3oByIO IIKaay TeMIlepaTyp.

B3sB 3a ocHOBY LiKany Llenbcusi, MOJKHO OTpeZie/IuTh TeMIlepaTypy U3 COOTHOILIEHHUS:
t = (V- Vo)/Vo, tie V — 06bém Taza nipu 0 C, a V — ero 06bém npu Temrmeparype t. Tak
OCYLLIeCTBJISIETCS OTIpe/ie/ieHre TeMIlepaTyphl, He 3aBHCsLLee OT BellleCTBa TepMOMeTpa.

[IpenensHyt0 TeMmriepaTypy, IpPU KOTOpOW OOBEM HAeanbHOTO Ta3a CTAaHOBUTCS
pPaBHBIM HyJIIO, TIPUHUMAIOT 3a abCOMIOTHBIM Hy/lb TeMmrepaTypbl. Haiijgm 3HaueHue
abcosroTHOTO HYJIs MO 11Kasne Llenbcust. [IpupaBHUBasi 00bEM V K HYJTFO U YUUTBIBAsI, UTO O =
1/273 1/ C, monyunm: 0 = Vo(1 + 1/273 t). U monyyaem, uTo aOCOMIOTHBIN HY/Tb TEMITEPATYPhI
paBeH: t = — 273 C. Dro mnpezenpHas, camMasg HU3Kag TemIleparypa B IpUpoje, Ta
«Haubo/IbIIas WM TIOC/Ie/IHSAST CTereHb XOJI0fia», CYIeCTBOBaHWE KOTOPOM TpejcKasal
JIOMOHOCOB.

Takoli yuéHbIi Kak YwibssM KenbBUH 13 AHIMM, BBENT aOCO/IOTHYIO IIKaTy
Temriepatryp. HyseBass TemriepaTypa mo Iikarne KenbBuMHa paBHa aOCO/IFOTHOMY HYJIHO, a
e[IMHMLIA TeMIlepaTypbl MO 3TOM MLIKajae - rpagycy o wmkane llenbcus, U3 3a 3TOro
abcomoTHast TemriepaTypa T cBsizaHa € TeMIiepaTypoii 1o mikase Lenscust popmynoii: T =t +
273 C, mpuuém 1 C = 1 K. Ec/ii moCMOTpeTh C TOYKU 3PEHUSI MOJIEKYJISIPDHO - KUHETUYECKOH
Teopud, TO nonyvaetcs, yto T = 0 K, u TeruioBoe ABMXKeHHE MOJIEKYJ/T PeKpalLiaeTCsl.

C nomougpto mkanbl KenbBrHa, 3akoH ['eii-JIroccaka MOKHO 3ammcaThb MPOLE:

1+at=1+1/273(T-273)=a T, Torpa V=V,a T.

OO6BéM ra3za JaHHOW MacChl MPHU TIOCTOSIHHOM /IaB/ieHWW TIPSIMO TIPOTIOPL{MOHAIeH
abComoTHO TeMIiepaType.

CnenoBareqlbHO OTHOLIIEHWe OOBEMOB rasa OJHOW UM TOW K€ MacChl B Pa3/IMUHBIX
COCTOSIHUSIX TIPU TIOCTOSTHHOM []aB/IEHUHM PaBHO OTHOILIEHUIO aOCOTFOTHBIX TeMITepaTyp:

Vil Vo =Ti/ To.

Tabnuiia 2.2. XapakTepuCTHKH U300apHOTo mpoliecca

[TocTOSIHHBIN Haszsanue CBsI3b MeXIy OOmbsicHEHME CBSI3U MEXY
rapameTp r3011poLiecca [IDYTUMU rapameTpamu C TOYKU 3peHUst
rmapameTpamMu MKT
P = const npu m= |1306apHsiii niporjecc [V / T = const; V1 [PocT Temnepatypsl 03HavaeT
cost. (3akoH ['ent-JIroccaka,|T; = Vo / Tp; Vi / |yBelrueHUe cpefiHed KUHeTHUYeCKOU
1802 rop). Vo =Ti/ To. SHEPIruM TEeIJIOBOTO JIBUXKEHUS

MoJ1eKyJ1 ra3a. UToObl Mo/iep)KUBaTh
[TaBJIeHNe TTOCTOSTHHBIM, He00X0AUMO




He NOIMMYyCTUTh YBe/IMUEeHUA UM C/ld

y/1apOB O eIMHUL]Y TLIOLaAN
MOBEPXHOCTH CTEHKU

p(V) p(7) V(T)
H200apHELH
l,eT T rt ¥, Va
P =const, | P
V T ¥ /
— = CONSst 0 o (II -
£ ; v T E R—-
7
1“;{ ."'_- Vi< V; P P
H30XOPHEI &
P P
V P
V = const, T, T, '['_
P — const 0 0 = o
T . ' i v * : » (1) -
; :
T < Ts Vi< ¥ Pr1< p2
HI0TCpPMHYCCEHI p p T y
T = const,
pV =const Vi 2 W 2
0 ; 0| o | |
] o L 4 ;
If 7 P
II.’ < rl_] V; < V_r -' P21 < p2 !
Xoj padoThbI
1. 3amycTuTh BUPTYasibHbIM CTeH - http://efizika.ru/html5/18/index.html
2. YcraHOBUTH Haya/lbHbIE [IApaMeTphl rasa: JasjieHue Py, TemMriepatypy to
3. 1 obbeMm V.
4. BpibpaTh Ajig WCCAeIOBaHUS Ta3 U3 IATH BO3MOXXHBIX: BO3/yX, alleTH/IeH, MeTaH,
aproH, yIJIeKUCJIbIN Tas.
5. Haxatb Ha KHOTIKY «IIyck» A1l Hauasia HarpeBaHUs rasa.
6. Ilpy [gocTWKeHWUW KpaTHBIX TeMIlepaTyp WIW [laB/ieHUM OCTaHAaB/IMBaTh HarpeB

KHOMKOM «Ilay3a».

7. CHATh TOKa3aHWs yCTaHOBUBIIETocs obObeMa rasa V; u TemrepaTrypbl t; U HaWTH
oTHoluenue V; /T;.

8. IIpomo/sKuTh HarpeB, Ha)kKaB Ha KHOTIKY «I1yck».

9. BHOBb OCTaHaB/IMBAaTh HarpeB KHOMKOM «Ilay3a».

10.3arucatp 3HaueHWsT KOHeuyHOro oOwema V; Tipu YBeJIMUeHUU
Temrieparypsl 1.

11.Haiitu otHomienuss V; /T; u ybOequTbCsi B WX TIPUMEPHOM paBeHCTBe, T.e. B
cripaBeJ/TMBOCTH 3aKoHa ['eli-JIroccaka.

12.0mpezsieiuTh OI|eHKY aOCOJTFOTHOM Y OTHOCHUTEbHOM TIOTPelTHOCTel U3MepeHws.

13.laHHBIe HCC/IeJOBaHus 3aHeCTH B TaOJUILy.

r M, m, HauanbHble nmokasarenu KoHeuHkble rokas3arenu Vil Vo/ W% v/
as | kr/ KI Ti, To, 1), 1),
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/ MOJIb (mac M/ | M | MK | %
n (monsip | ca K K
Hasl rasa
Macca) | )
Po, Vo, to, C T0, K Pj, kIla | Vi, ti, C Ti, K
klla M3 (remmepa | (temriepa | (maBrme | M3 (remmiepa | (Temriepa
(maBne | (06n | Typamo Typa HUe) (06w | Typa o Typa
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1. CdopmynupoBath BbIBOJIbI.

KoHTpOo/IbHBIE BOMPOCHI

1. 3amummure OCHOBHble mMpubopel U 0060pysOBaHUE HEOOXOAUMBIe IJist

TIPOBEe/IeHHS JaHHOW PabOoTBhI.

PacckasaTb B ueM COCTOMT 3aKOH ['eii-JIroccaka.

B yeM oT/iMurie U306apHOTO TpoLiecca OT JPYTHX M30IPOLIeCCOB.

Kakum TpeOOBaHUSIM y/IOBIeTBOPsSieT MOJeNb «HeanbHOro» rasa B

MOJIEKYJISIPHO - KUHeTUUYeCKOW TeOpHH.

5. Kto BBes1 abcomoTHYIO I1IKany TemriepaTyp? Uem 3Ta IIKasa OT/IAYAeTCs OT IIKAaJIb
1o Llenbcum.

6. /3 uero COCTOMT 3KCTieprMeHTa/ibHasi yCTaHOBKA /IaHHOM j1abopaTopHOUW paboThI?
OnwuiivTe NpefjHa3HaUeHHUe KaKOTro 13 HUX.

7. 3anuiinmTe OCHOBHBbIe TIpUOOpBHI W 000Opy/0BaHHWe, HEOOXOAWMBbIE /sl TIPOBeeHUsS
NAHHOM paboTHI.

W

KonTpompyemsie komrniereHuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30

Kputepuu oLieHKu:

— Ouenka «5» CTaBUTBCS, €C/IM YYAL[UKHCS BBLIMOMHAET paboTy B TMOMHOM 0OBbeme C
cobsoieHreM HeoOXOAMMOM TIOC/IeJ0BaTeIbHOCTHA TIPOBEZIEHUsT OMNBITOB M HW3MEpEeHHI;
CaMOCTOSITeJTbHOW pallMOHa/IbHO MOHTHpYeT HeoOXoAuMmble 000py/OBaHHe; BCE OIIbITHI
TIPOBO/IUT B YC/IOBUSIX U Pe)KUMaX, 00eCTieurBaroIyX Mo/TyueHre MpaBUIbHbBIX Pe3y/IbTaTOB
¥ BBIBOJIOB; COO/M0/IaeT TpeOOBaHUS MpaBu/ 6e30MacHOCTH TPYZQA; B OTUETe MpaBUIBHO U
aKKyPaTHO BBITIOTHSET BCe 3allMCH, TaOMUIIbI, pUCYHKH, UePTeXKH, TpadyKu, BLIUUC/IEHNS;
MIPaBWILHO BBITIOJ/THSIET aHA/TH3 TTOTPEITHOCTEH.

— OrieHKa «4» CTaBHUTCs, €C/IM BBITTOJIHEHBI TPEOOBAHHS K OL[EHKU «5», HO OBLTH TOMYII€HbBI
JIBa-TpU HejloueTa, He OoJiee 0fHOM Herpyboli olIMOKYU 1 OIHOTO HejoueTa.

— OreHKa «3» CTaBUTCs, ecid paboTa BBITIOJIHEHA He TIOJTHOCThIO, HO 00beM BBITTOJTHEHHOM
YaCcTH TAKOB, TIO3BOJISIET IIOJyUYUTh TpPaBU/IbHBIE Pe3y/IbTaThl U BLIBOJBL: €CIU B XOJe
TIPOBe/IeHUsI OTTbITa ¥ U3MepeHUi ObIN [IOMyIIeHbl OITUOKH.



- OL[EHKa «2» CTaBUTCHA, eC/IUu pa60Ta BBITIOJ/IHEHA He TO/THOCTBI0 U 00BeM BbIIIOIHeHHOMH
YaCTHUu pa60T He TI03BOJIAT CAe/aThb IMPpABU/IBHBIX BbIBOAOB: €CJ/IM, OIIbIThI, M3MEDEHMN,
BBIUMCJ/IeHHA, Ha6J'[I-O,£LeHI/I$I IPOXU3BOAN/INCh HEITIPABUJIBHO.

Tema 2.2. OCHOBBI TEPMOJMHAMUKHU
Y crabiii onpoc (YO)

1. Kakue siBeHUs Ha3bIBalOT TeryioBbIMU? [IprBeuTe riprmepsl.

B ueM CyTh CTaTUCTUUECKOTO MOAXO0/A K 00BSICHEHUIO TEIJIOBBIX SIBJIEHUNA?

3. Uto u3yuvaeT TepmoAuHamuKa? IloueMy TepMOJvHaMUKa SIB/ISIETCS MaKpPOCKOIMHWUYECKOU
Teopuen?

4. JlaWiTe orpefiesieHMe BHYyTPEHHEM SHEPruu Tejia B TepMOJvHamMuKe. KakuM CMMBOJIOM OHa
ob6o3HauaeTcsi? Kakopa eé equnuiia B CU?

5. KakumM MakpOCKONMWUeCKHMM TapaMeTpOM OrpeJessieTCss BHYTPEHHss] SHeprusi ueaabHOro
rasa’?

6. Kakwue criocoObl M3MeHeHHsI BHyTpeHHel 3Hepruy Bbl 3Haete? [IpuBeanTe TIpUMEpBI.

7. Uto Takoe TeruioodmeH? Ha3oBute BH/pI TeryiooOMeHa. [IpyBeuTe pruMephI.

8. [laiiTe ompeziesieHHe KOJIMUECTBA TeTIOThL. KakuM cMBOIOM 00603HAaYarOT 3Ty (PU3HNUECKYIO
BesmmurHy? KakoBa eé egunuiia B CI?

9. 3anuiuTe dbopMyny Ajs pacueTa KOJMUeCTBA TeIIOThI, KOTOpoe HeoOXOAUMO repeaTh
TeJly TIPH €ro HarpeBaHuu, WIU KOTOPOe BbIJe/seTCs TIPY OXJIaXKIeHUH Terla.

10.1aiiTe onpefiesieHUe y/ie/IbHOM TeIJIOEMKOCTHU BelljecTBa. KakoB eé hr3muecKuii CMbIC?

11./1aiiTe orpefeneHye TEIJIOEMKOCTH Tea. KakuM CMMBOJ/IOM 0003HAYaroT 3Ty (PU3NUECKYIO
BemunHy? KakoBa eé equnuiia B CU? KakoB eé ¢r3nueckuii CMbIC/?

12.KakvMy MaKpOCKOTTMUeCKMMHU TlapaMeTpamMu ormpefesisieTcss paborta ra3a? Kakyro 1o 3Haky
paboTy coBepiiiaeT ra3 Tpy PacIIMPeHUN? TIPU CHKATUH ?

13.3anummre dhopMysty st pacueta paboThl Ta3a npy n306apHOM TIpoijecce.

14.Kakoii TeomMeTpUUecKHWit CMbICT  paboThl, COBepillaeMOd Tra3oM TIpu  JitOOOM
TepMOJAUHaMUYECKOM TpoLecce?

15.CdopmynvpyiiTe ¥ 3a0UIINTE NEPBbIM 3aKOH TEPMOIUHAMUKH.

16.IaiiTe ornpefesieHre aarabaTHOTO Mpoliecca.

17.3a cueT Kakoli 3HepruM coBepiiiaeTcss pabota npu aarabatHom rnporiecce? Kak n3meHsieTcs
TeMIlepaTypa ra3a Ipy a/[iabaTHOM pacCITMpeHUH? altabaTHOM CoKaTUU?

18.JaviTe ompejeneHyve TeIJIOBOM MallvHbl. Ha3oBuUTe €€ OCHOBHbIE 3jeMeHThl. KakoBo
Ha3HaueHWe KaKA0ro U3 HUX?

19.KakoB MpUHILIUIIA JeHCTBUS TF000M TeryIoBOM MaIllvHbI?

20.Kako nporiecc Ha3bIBaeTCsi 3aMKHYTBIM ?

21.3anummTe Gopmyny s pacyeta KII/I TernsioBoii MallluHBbI.

22 Tlouemy KIIJ TerioBor maummHbl Bcerga Menblne 100 %? Kak moxxHo yBenmunth KITJ]
TeIJIOBOM MalllHbI?

23.[laiiTe ornpejeneHre X0JI0AUIBHOM MalllMHbl. Ha30BUTe €€ 0CHOBHBIE YaCTH.

24.KakoB MPUHLMIT JeUCTBUS X0JIOAUIBHON MallluHbI?

N



25.3anuiuTe QopMyJibl AJis pacueTa XOJOAWIBHOTO Ko3(@uileHTa M MaKCHMMalbHOTO
XOJIOAWUIBHOTO KO3(UlIMeHTa XOJOAWIbHOW MalluHbl. MoKeT /M XOJOAWIbHBINA
K03 duLmeHT ObITh 60bI11e 100 %?

26.Kakoii npoijecc Ha3bIBalOT HeoOpaTUMbIM? OOpPaTUMBIM?

KonTpompyemsie komrniereHuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30

Kpurepuu orieHKuU:
OtMmeTKka «5»

T0JIHO PACKPBITO COJep>KaHWe MaTeprasa

YETKO U TIPaBUJILHO JlaHbl OMpejie/ieHus1 U PacKphITO COJiep>KaHUe TIOHSITHUH, BEPHO
WCIT0J/Ib30BaHbl HAyUHble TEPMUHBI

JUIs I0Ka3aTe/IbCTBA MCITO/b30BaHbl pa3/IMUHble YMEHUSs, BbIBOJbI W3 HaOJIIO/IeHHUH,
OTBbITOB

OTBET CaMOCTOSITe/IbHBIN, UCIT0/Ib30BaHbI paHee NMpHUoOpeTeHHbIe 3HAHMUS.

OTtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep>KaHre MaTepuasa
B OCHOBHOM IIPaBWIbHO [laHbl OMpejieJieHUs] TIOHSTUHA W WCII0/b30BaHbl HayuHbIe
TepPMUHBI.

OTBeT CaMOCTOSITe/IbHbIMN

omnpefieJieHAs] TIOHATUM HeMOJIHble, [AOMYyL[eHbl He3HAauuTe/bHble HapyLIeH!s
T0C/Ie/JOBaTeTbHOCTA HW3J/I0’KeHUs], HeOoJiblliie HEeTOYHOCTH TIPH MCIO/b30BaHUU
HayUYHbIX TEPMHUHOB W/IM B BbIBO/IaX M 000011[eHHsX

NpaBWIbHble M UeTKHe OTBeThl Ha BOIMPOCHI YTOUHSIOIEr0 XapakKTepa (MO3ULUS
TTOHMMAFOIIUH).

OTtmeTKa «3»

YCBOEHO OCHOBHOE COZiep>KaHue yueOHOro Marepuasa, HO U3/I0KeHO parMeHTapHO,
He BCer/ia Moce0BaTe/IbHO

orpe/ie/ieHUs IOHSITUN HeJJOCTaTOYHO UeTKue

He UCII0/Ib30BaHbl B KaUeCTBe /0Ka3aTe/IbCTBa BHIBO/IBI M 000011IeHs 13 HAab/M01eHuH,
JOTTyTIIeHbI OIITMOKY TIPU UX U3/I0KEeHUH

JIOTTyIIleHbl OIMMOKM W HETOYHOCTH B HCII0/Ib30BaHHWK HAyUHOM TEepMUHOJIOTHH,
orpejie/ieHHe MMOHITUM

NpaBWIbHbIe Y YeTKWe OTBeThl Ha BOIPOCHI HABOASIIET0 M KOHKPETU3HPYIOIEro
xapakTepa (Mo3ULys KPUTHK)

OTtmeTKa «2»

OCHOBHOE Cojlep)kaHue yueOHOTro MaTtepuasa He pacKpbITO

He JlaHbl OTBEThI Ha BOTIPOCHI HABOZSIIEr0 U KOHKPETU3HPYIOIIero Xxapakrepa
JoTyllleHbl TpyOble OLIMOKKM B Olpefe/eHUud TIOHATUM, TIPU HCIOJb30BaHUU
T€PMUHOJIOTUU.



3ajaHus /1A CaMOCTOATe/TbHOM padoThl (CP)

Temsbl 3cce (pedepaToB, JOK/IaJ0B, COOOIIEHHIA)

LCoONURAWLN =

BHyTpeHHsIs1 SHEprusi CUCTEeMBI.

BHyTpeHHsis1 5Heprus ujeaabHOTrO rasa.

Pabora u Teryiota Kak JOpMBI Tiepejauul SHEPTHH.
Tenso0eMKOCTb.

Y nenbHasi TETJI0EMKOCTb.

KonuuecTBo TemnioThI.

YpaBHeHue TeryioBoro 6amaHca.

[TepBOe Haua 0 TePMOJUHAMUKHU.

. AjrabaTHbI Mporiecc.

10 [IpyHLMN 1eUCTBYS TEIJIOBOM MallIVHBI.
11.KII/I TeryioBOro gBUrare/is.

12.BTopoe Hayaio TepMOJUHAMUKH.
13.XonoaunbHble MalllMHBbI.

14. TeruioBble ABUTATEIIN.

15.0OxpaHna npupopl.

KonTpomupyemsie komriereHumnu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30

Kputepuu oueHKu:
OTtmeTKa «5»

TOJIHO PACKPBITO COJEp>KaHWe MaTeprasa

YETKO U TIPaBU/IBLHO JiaHbl OMpejie/ieHus1 U PacKphITO COJiep>KaHWe TOHSITUH, BEPHO
VICII0/Tb30BaHbl HAYUHbIE TEPMUHbBI

JUIs I0Ka3aTe/IbCTBA MCITOb30BaHbl pa3/MUHble YMEHUs], BBIBOJbI W3 HaOJIIO/IeHUH,
OMBbITOB

OTBET CaMOCTOSITe/IbHBIN, UCI0/Ib30BaHbI paHee MpHUoOpeTeHHbIe 3HAHMUS.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep)KaHue MaTepuasia

B OCHOBHOM IPaBWIbHO [laHbl OMpe/leJieHUs] TIOHSITHUM Y WCIIO/b30BaHbl HayuyHbIe
TePMUHBI.

OTBET CaMOCTOSITe/IbHbIMN

oripefie/ieHUs] TIOHSTUM  HeToJiHble, [OMNYyIleHbl He3HauuTe/lbHble HapylleHus
TOC/IeIOBaTeTbHOCTH HW3J/I0’KEeHHsI, HeOOJIbIIIe HETOYHOCTH TPH WCITO0/Ib30BAaHUU
HayUYHBIX TEDMHUHOB W/IH B BBIBOZIAX U 0000ITIeHUSIX

NpaBWIbHbIe M UeTKWEe OTBeThl Ha BOIMPOCHI YTOUHSIIOIEr0 XapakTepa (MO3ULUS
TTIOHUMaAFOIUH )

OTtmeTKa «3»



©CEONDU A WN =

® YCBOEHO OCHOBHOe COZiep>KaHre yueOHOTo MaTepHasia, HO U3/10)KeHO (hparMeHTapHO,
He BCer/ia Mocje/0BaTe/bHO

® ormnpejeneHUst NOHATUN HeJOCTaTOUHO UYeTKUe

® He MCI0J/Ib30BaHbI B KaUeCTBe ZI0Ka3aTe/IbCTBA BLIBO/IbI U 000011jeHHs 13 Hab/TI0jeHUH,
JOTTyTIIeHbI OIITMOKY TTPU UX W3/I0/KEeHUH

® lOmyI[eHbl OMMOKA W HETOUHOCTU B WCIIOMBb30BAaHUM HAYYHON TEPMUHOJIOTHH,
onpeziesieHe MOHSATHUU

® TpaBU/IbHbIEe M UeTKHE OTBeTbl Ha BOIPOCHI HABOASILEr0 W KOHKDPETHU3UPYIOLLEro
xapakrtepa (TO3ULUsI KPUTHK).

OtmeTKa «2»
® OCHOBHOe cojiep>kaHue yueOHOro MaTeprasia He pacKphITO;
® He JlJaHbl OTBETHI Ha BOMIPOCHI HABO/SIIIET0 ¥ KOHKPETHU3UPYIOILero XapakTepa;
e fomyiieHsl rpybOble OMMOKKM B OMNpe/e/IeHWH TIOHSATHM, TP  MCIOJb30BaHUH
TePMUHOJIOTUM.

Tema 2.3 ArperaTHbie COCTOSIHUA BelllecTBa U (pa3oBbIe Nepexobl
Y cTHBIM onipoc (Y O)

W3 yero cocTouT BelLecTBO?

Kakyto sHepruio Ha3blBalOT BHYTPEHHEU SHeprueu tena’?

OT yero 3aBUCUT BHYTPEHHSISI SHEPrusi Tea?

Kak M0O>KHO U3MeHUTb BHYTPEHHIOIO SHEpPrui0?

B Kakux arperaTHbIX COCTOSIHUSIX MOKeT HaXOZUThCsl BeIl|eCTBO?

UTo ke OT/IMYaeT OJHO arperaTHoe COCTOSIHME BellleCTBa OT APyroro?

KakoBbl 0c06€HHOCTU MOJIEKY/ISIPHOTO CTPOEHUSI Ta30B, )KUJKOCTel, TBeP/bIX Te?
Kako¥ niporjecc Ha3biBaeTcs ryiaByieHueM? Kpucranisanyen?

. Kakoli niporiecc Ha3biBaeTcs ucrnapenveMm? KonzaeHcaruen?

10 Kak uaMeHsieTCsi BHyTPeHHsIsl SHeprusi py fepexo/ie U3 OJHOr0 arperaTHOro COCTOSIHUS B

Apyroe?

KonTpomupyemsie komriereHuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30

Kputepuu ouieHKH:
OTMeTKa «5»
® [I0JIHO PaCKphITO COZIep>KaHHe MaTeprasa
® UYeTKO W MPaBWIbHO [IaHbI OTpejieJieHUsI U PaCKpPbITO COJepKaHue MOHSTUM, BEPHO
VICI10JIb30BaHbl HAYUYHbIE TePMUHBI
e 715 JJOKa3aTelbCTBA MCIIO/Ib30BaHbI PAa3/IMUHbIe YMEHHs, BbIBOZBI M3 HaOMIOIeHNUH,
OITbITOB
® OTBET CAMOCTOSITeTbHBIN, UCIT0/Ib30BaHbI paHee TTPUOOpeTeHHbIe 3HAHUS.



OtmeTKa «4»

® pacKpbITO OCHOBHOE COjlepKaHHe MaTepuasa

® B OCHOBHOM MpPaBWIbHO JaHbl OMpeJeneHus] TOHSATUM W HCM0J/Ib30BaHbl Hay4yHbIe
TEPMUHBI.

® OTBeT CaMOCTOSITe/IbHbIN

® ompeze/sieHUs] TIOHATUM HEMOJIHbIE, [JOMYIlleHbl He3HAuuTe/ibHble HapYIIeHUs
T0C/IeJOBAaTeTbHOCTA H3J/IOKeHMsI, HeOOoJIblliie HETOUYHOCTH TIPH MCIIO0/Ib30BaHUH
HayUYHbIX TEPMHUHOB W/IM B BBIBOJIaX M 0000IIeHUIX

® [paBWIbHble W YeTKHMEe OTBeTbl Ha BOIPOCHI YTOUHSIOILEro XapakTepa (TO3uLs
MTOHUMAFOIIUH)

OtmeTKa «3»

® yYCBOEHO OCHOBHOE COZiepkaHHe yueOHOro Marepuasia, HO M3/I0KeHO (pparMeHTapHO,
He BCerJja rocjesoBaTeIbHO

® ornpezesieHUs TIOHATUU HEJOCTaTOYHO YeTKHe

® He MCII0/Ib30BaHbI B KaUeCTBe ZI0Ka3aTe/IbCTBA BLIBO/IbI U 000011[eHHs 13 HabOJTI0JeHUH,
JIOTTyTIIeHbI OIITMOKH TTPU UX U3/I0KEeHUH

e fomnyIleHbl OMMOKKM ¥ HETOYHOCTH B MCIO/Ib30BaHUM HayUHOU TepPMUHOJIOTUH,
onpeziesieHe MOHSATHUU

® [IpaBWIbHbIE U YETKWE OTBEThl HAa BOIMPOCHI HABOZSALIETO W KOHKPETHU3UPYIOLIEro
xapakrepa (TOo3ULUsI KPUTHK)

OtmeTKa «2»
® OCHOBHOe cojlep)kaHue yueOHOro MaTeprasia He pacKpbITO
® He JjaHbI OTBETHI Ha BOMIPOCHI HABO/ISAILIEr0 M KOHKPETU3HPYIOLlero XapakTepa
e fomyiieHsl rpybOble OMMOKKM B OMNpe/e/IeHWH TIOHSATHM, IPpHA  HCIOJb30BaHUH
TePMUHOJIOTUM.

TectupoBanue (T)

1. YKaxkuTe mapy Bell[eCTB, CKOPOCTb Auddy3rr KOTOPbIX HauOOJIbIIIast MPU MPOUUX
PaBHBIX YCIOBUSIX:

a) napsl 3¢upa 1 BO3AyX

6) pacTBOp MeJHOT0 KyIiopoca U BoZa

B) BO/IA U CITUPT

BpoyHOBCKUM /IBM>KEHUEM Ha3bIBAeTC:

a) KOHBEKIIMOHHOe /IB)KEeHUe CJI0eB >KUIKOCTHU TIPU ee HarpeBaHWUU

0) XaoTHUeCKoe IBI)KeHHEe TBeP/IbIX YaCTHI] BEIleCTBa, B3BEIIEHHBIX B )KUJKOCTH (KM
rase)

B) YIOPSiZIOU€HHOEe /IB>KeHWe TBep/IbIX UaCTHI] BeIlleCTBa, B3BeIlIeHHbIX B )KUAKOCTU (WU
rase)



3. BpoyHOBCKOe JBI)KeHHe YaCTHUI] TTbLIBIBI B BOZIE OObSICHSIETCS:

a) Ha/IMUXeM MUTaTe/IbHbIX BeleCTB B BOJE

0) cyilecTBOBaHMEM CHJI TIPUTSDKEHUS M OTTATKUBAHUS MEX/y aTOMaMH B MOJIeKY/IaX
B) HETIPEPBIBHOCTBIO Y XaOTUYHOCTHIO TETJIOBOTO ABHKEHUSI MOJIEKYJT BOJbI

4. Kakue 4aCTULbl HAXOJATCS B y3/1aX pelleTKy MeTasla:
a) MOJI0)KUTEeTbHbIe UOHBI

0) oTpuIiaTe/bHbIE YaCTULIbI

B) HEWTpa/IbHbIE aTOMBI

5. B nporjecce repexo/ia BeljecTBa U3 )XUAKOT0 COCTOSIHUS B KPUCTa//INYeCKoe:

a) CyLL[eCTBEHHO YMEeHbIIIaeTCsl pACCTOSIHUE MeX/y ero MoJjieKyJlaMu

0) cylecTBeHHO YBe/JIMUMBAETCsl PAaCCTOSIHHE MeX/y ero MOJIeKy/1aMy

B) CyLLIeCTBEHHO yBeIMUMBAETCS YIIOPSA0YEHHOCTh B PACIIONIO}KEHHUH €r0 MOJIEKY T

6. B 3akpbITOM COCyze ¢ CyXMMHU CTeHKaMH BO3yX HEMHOr o Harpeiu. Kak ripu sTom
VM3MEHW/IMCh KOHLIEHTPAL1sl MOJIEKYJI BOJbl U OTHOCHTEJIbHAS BJIaXKHOCTH BO3/lyXa B
cocypne:

a) KOHL[eHTpaLys YMeHbIINIach, 8 OTHOCUTE/IbHAS BJIA)KHOCTb YBeJIMUN/IaCh
0) KOHIIeHTpal[us He U3MeHW/Iach, @ OTHOCUTe/TbHAs BJIAXKHOCTh YMEHBIITN/IAaCh
B) KOHLIEHTpAL1sl yBeJIMUW/Iach, 8 OTHOCUTE/IbHAs BIa)KHOCTh HE U3MEeHU/IaCh

7.B 3dKPBITOM COCyde C CYXUMHU CTEHKAMU TEMIIEDATYPaA BO3yXd HEMHOTI'O TTIOHU3WUJIdCh.
Kak IMIpHU 3TOM U3MEHW/IACh KOHLUEHTPALKA MOJIEKYJ/T BOAbI 1 OTHOCHUTEJ/IbHAA B/IA>KHOCTb
B0O34yXa B COCyne, eC/Ik pOCa He IMOoABU/1dCh:

a) KOHIEHTPAIUA YMEHbIIN/IdCb, d OTHOCUTEJ/IbHAA B/IA>)KHOCTb YBE/IMUN/IACh

6) M KOHLIeHTpalKs, 1 OTHOCHUTEJ/IbHAA B/IA’KHOCTb YMEHBITH/INCh

B) KOHLEHTPalUd HEe U3MEHW/IdACh, d OTHOCHUTEJ/IbHAS BJ/Ia>KHOCTh YBE/TMUYN/IaCh

8. [TnotHOCTh Bozpl 1ipu Temmeparype 100 °C paBHa 950 Kr/m3, a HauboJIbIIIas TIFIOTHOCTh
BogsHOro napa rpu 100 °C paBna 0,59 kr/m3. Takoe pa3ivuue IJIOTHOCTEN CBA3aHO C TeM,
4To:

a) unicio Mosiekys B 1 M3 mapa MeHblie yem B 1 M3 BOABI

0) Tipu TIepexo/ie MOJIEKYJT U3 KUAKOCTH B TIap YMEHbIIIAeTCsl IHEPTUsl UX B3aUMO/IeHCTBUS
B) MOJIEKY/IbI )KUJIKOCTHU U Tlapa UMEIOT pa3Hble MacChl

9. Ecnu TomuéHbil Mes pa3MelliaTh B Bojie, TO YaCTHUI[bI MeJia OyIyT 00 «BUCETh» B
TOJILIIe BOJbI, He Ocefiasi Ha IHO. JTO siB/ieHUe 0ObSICHSEeTCS TeM, UTo:

a) 3emJisi He IPUTSTUBAET CTO/Tb MeJTKUe YaCTULIbI

6) TemmiepaTypa UYacTHL] MeJia Bblllie TeMriepaTyphl BOZbI

B) UaCTHI[bl MeJia COBepIlatoT OPOYHOBCKOe /IBKEHHE B BOJe

10. CpepHsisi KUHeTHUeCKasl SHeprusi OCTymnaTeIbHOTO JBW)KEHUSI MOJIEeKY/T uziealbHOT 0
rasa IpsiMo TpOTOpLIMOHa/bHa:
a) CpeIHEKBa/IpaTUUHOM CKOPOCTH €ro MOJIeKYJI



0) cpesHeMy KBa/[paTy CKOPOCTU €T0 MOJIEKY/T
B) KBa/IpaTy Cpe/iHeli CKOPDOCTH ero MOJIEKY/T

11. YacTuiipl BelljecTBa HaxXOJSATCS, B CpeiHEM, Ha TaKUX OOJIBIIUX PaCCTOSIHUSIX APYT OT
ApyTa, TIPU KOTOPBIX CUJIbI B3aUMO/IeHCTBHUSI MeX/y HUMU He3HauuTe/IbHbI. B 3ToM
arperaTHOM COCTOSIHWH BeIIeCTBO:

a) XOpOIIO CXKUMAETCs

0) coxpaHsieT Haua/IbHbBIN 00BEM

B) COXpaHsieT CBOIO HauajibHYI0 (hopMy

12. XaO0THYHOCTH TEIJIOBOTO JBMKEHHS] MOJIEKYJI Ta3a B HEOOJILIIIOM COCYy/ie TIPUBOIUT K
TOMY, UTO:

a) ras JiIerko C)KMMaeTcst

6) NIOTHOCTH Ta3a O/[MHAKOBa BO BCeX TOUKAaX 3aHUMaeMOro UM CoCyZia

B) TIPU OXJIXKJIEHWUHW U C)KaTUU T'a3 TIPeBpaIliaeTcsl B )KUKOCTh

13. MovJiekyJibl BelljecTBa:

a) MOTYT Y TIPUTATUBATHCS, U OTTAJIKUBATHCS APYT OT pyra
6) TOBKO OTTa/JIKMBAIOTCS APYT OT ApyTa

B) TOJIBKO TIPUTSATUBAKOTCSA JIPYT K APYTY

14. I1py HeM3MeHHOM TIJIOTHOCTH OJJHOATOMHOI'O HW/lea/lbHOTO ra3a JiaB/ieHre 3TOro rasa
yBeMUUBatoT B 4 pa3a. [Ipy 5ToM cpe/iHeKBaipaTUUHasi CKOPOCTh JIBUKEHUS er0 aTOMOB:
a) yMeHbl1aeTcs B 4 pasa

0) yBesimurBaeTcs B 4 pasa

B) YBeJIMUMBAaeTCs B 2 pa3a

15. Kak u3MeHUTCs [jaB/ieHre pa3peKeHHOro rasa, ecjiv Tpy ero HarpeBaHuu U CKaTUU
abcostoTHasE TeMIiepaTypa ra3a ¥ KOHLeHTpallysl MOJIeKy/l yBe/MuaTcs B 2 pasa:

a) yBeJIMurTCs B 4 pasa

0) yBenmuutcs B 8 pa3

B) HE U3MEHUTCS

16.Kak n3MeHUTCS iaB/leHue pa3speskeHHOro rasa, eC/Iv CPe/IHIOK KUHEeTUUeCKYI0 SHeprur0
TEeIJIOBOTO /IBUYKEHUSI MOJIEKYJI Fa3a YMEHBIIUTh B 2 pa3a U KOHL|EHTPaL[UI0 MOJIEKY
rasa yMeHbIIUTb B 2 pa3a:
a) YMEeHBLIUTCSA B 2 pasa
0) ymeHbLIUTCS B 4 pa3a
B) YBEJIMUMTCSA B 4 pasa

17. Ecnu pgaBiieHUe W/lea/IbHOTO rasa IMpy MOCTOSSHHOW KOHLEHTPAL[MX YBEJIMUU/IOCH B 2
pasa, TO 3TO 3HAUMT, UTO ero abCo/OTHas TemMIieparypa:

a) yMeHbIIMIach B 4 pasa

0) yBenmumiach B 4 pasa

B) YBeJIMUW/Iach B 2 pasa



18. TlnotHOCTh * 0,18 Kr/M3 pu HOpMaJILHOM aTMOC(hepHOM JiaBjeHur U Temneparype 0
°C uMeer:

a) KHUCJIOpOo/]

0) resmii

B) BOJOPO/,

19. I1pu yBesiueHny cpe/iHeli KWHETUUeCKOW SHePTUU TeIJIOBOTO ABMXKEHUsT MOJIeKYJT B 2
pasa abcomoTHas TeMrieparypa:

a) YMeHbIUUTCSA B 4 pasa

6) yBemmuuTcs B 4 pasa

B) YBeJIMUUTCS B 2 pa3a

20. TTpu yBemMueHUM cpeiHeli KBaIpaTUUHOW CKOPOCTH TEIVIOBOTO ABM)XKEHUSI MOJIEKYJT B 2
pasa cpe/iHsIsI KWHeTHUeCKast SHePTUsl TeTJIOBOTO IBM)KEHUST MOJIEKYT:

a) YMeHbIIUTCS B 4 pa3a

0) yBenuuuTcs B 4 pasa

B) YBeJIMUMTCS B 2 pa3a

21. TIpu noHwKeHUH abCOFOTHOM TeMIlepaTyphl UjeabHOTo Ta3a B 1,5 pa3a cpefHss
KUHETHUYeCKasi SHePTUsl TETJIOBOTO ABKEHUS] MOJIEKYT:

a) yMeHbIIMTCA B 1,5 pasa

6) ymeHbIKTCS B 2,25 pa3a

B) yBeanuuTcs B 1,5 pasa

22. Tlpu yBeMueHUM cpeiHeli KUHeTUUeCKOW SHePryuy TeTJIOBOr0 JIBU)KEeHUsI MOJIEKY B 4
pas3a ux cpefiHss KBaJipaTUYHasi CKOPOCTh:

a) yBeJIMUUTCS B 4 pasza

0) yBenuuuTcs B 2 pasa

B) YMeHBIIWTCS B 4 pa3a

23. Ilpu yMeHbllIeHWY Cpe/iHeli KUHeTUUYeCKOUW SHePrUM TerJIOBOTO ABMXKeHUsST MOJIeKYJT B 2
pasa abcomoTHas TeMrieparypa:

a) YBeJIMUUTCS B 4 pasza

6) yBemmuuTcs B 2 pasa

B) YMEHBIIWTCS B 2 pa3a

24. TIpu noHWXKeHUH abCoTIOTHOM TeMIiepaTyphl UleabHOro ra3a B 2 pa3a cpefHsisi
KUHEeTHUYeCKasi SHeprus TerioBOro ABKEeHUS MOJIEKYII:

a) YMeHbIIUTCS B 4 pa3a

0) yMeHBITIUTCS B 2 pa3a

B) YBeJIMUMTCS B 2 pa3a

25. Tlpu yMeHbllIeHWY Cpe/iHel KBaZpaTUUHOM CKOPOCTH TEeIJIOBOTO JBMKEHHSI MOJIEKYJT B
2 pa3a cpefiHsisi KWHETUUYEeCKasi SHePrysl TEMJIOBOTO ABV)KEHUS MOJIEKYJT:



a) yBeJIMUMUTCA B 4 pasa
6) He U3MEeHUTCS
B) YMEHBIIUTCS B 4 pasa

26. ITpu roBbIIIeHNH abCOMIOTHOM TeMIlepaTyphbl HealbHOIO ra3a B 2 pa3a CpeHsIs
KUHETHUYeCKasi SHePrysl TEIJI0OBOr0 ABVKEHUS MOJIEKYT:

a) YMeHbIIUTCA B 2 pa3a

0) yBenmuuTcs B 2 pasa

B) HEe U3MEHUTCS

27. TerioBbIM [IBWKEHUEM YaCTHL] BeIlleCTBa MOYKHO OOBSICHUTB:
a) /laB/leHue ra3a Ha CTeHKY cocyza

0) ruzpocTaTiueckoe aBaeHue XUJKOCTH Ha JHO COCy/a

B) ob6a BapraHTa BepHbI

28. Kak u3MeHHUTCs JaB/ieHHe pa3pe’KeHHOT0 OJHOaTOMHOTO ra3a, ec/id abCo/TtoTHasI
TeMIieparypa ra3a yMeHbIIUTCS B 3 pa3a, a KOHLIeHTPaLus MOJIEKYJ/T YBeJTMUUTCSA B 3 pasa:
a) yMeHbIIUTCA B 4 pa3a

0) yBenmuuTcs B 2 pasa

B) HE U3MEHUTCS

29. CpepnHss KMHeTHYeCKas SHeprusi MoCTyIaTeIbHOr0 TeIJIOBOTO ABMYKEHUS] MOJIEKYJT
pa3pe’XeHHOr o rasa yBe/M4YnIach B 2 pasa, a KOHLIeHTpaLysl ero MOJIeKyJl YMeHbIIUIach B 2
pasa. IIpu aTom faBneHue rasa:

a) He U3MEHU/I0Ch

6) ymMeHbIIMIOCH B 4 pa3a

B) YBEJIMUMJIOCH B 2 pasa

30. AGcoroTHas TeMItepaTypa HeanqbHOIO ra3a B COCy/ie yBeJnumniach B 1,5 pa3a, a
[laBjieHyie BO3pPOC/I0 IPU 3TOM B 4,5 pa3a. Kak n3MeHu1ach KOHLIEHTpAL[Ms MOJIeKYJI ra3a:
a) yMeHbIIM/Iach B 3 pasa

0) yBenmumiach B 3 pasa

B) He U3MEHW/IaCh

KonTpomupyemsie komriereHuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30

Kiawouu K Tectram:

Bapuanrt 1

Ne Bompoca 1 (2 [3 |4 |5 (6 (7 (8 |9 |10 |11 |12 (13|14 15|16 |17 |18 |19 |20

IpapwibHbli (2 (6 (B |a (B |0 |B |a |B |0 |a |0 |a |B |a |6 |B [0 |B |0
OTBET




Ne Bonpoca 21 |22 |23 |24 |25 |26 |27 |28 |29 |30

IlpaBuibHbl (@ (6 |B |0 (B |6 (a (B |a |O
i 0TBeT

Kputepuu orieHKu:

— «2» BbICTaB/IsAeTCs 0OyyaroieMycsi, eciv Habpas MeHee 8 6anioB;
— «3» BbICTaB/IsAeTCs 0Oyuaroiemycs, 3a 9, 10, 11 6annoB;

— «4» BbICTaBIIsAETCS OOyUaroiemycs, 3a 12, 13, 14, 15, 16 6amios;
— «5» BbICTaB/IAETCA 00OyyUaroLemMycs, 3a 6osee 17 6aos.

3ajaHusA 1A CaMOCTOATe/TbHOM padoThl (CP)

Temsbl 3cce (pedepaToB, JOK/Ia 0B, COOOIIEHMIA)

NcnapeHuvie u KOHAeHCALIUA.

HaceblijeHHbIV ¥ HeHAChILLeHHbIW Map U ero CBOMCTBA.
AGcontoTHasi 1 OTHOCUTe bHAsE BJIA)KHOCTh BO3/yXa.
[Tpubops! 1151 oripeiesieHNst BJIaAYKHOCTH BO3ZyXa.
Touka pochl.

Kurnenue.

3aBUCUMOCTb TeMITepaTypPbl KUTIEHUS OT [aBJIeHUs.
Kputnueckoe cocTosiHue BelljecTBa.

. IleperpeTsblii map U ero UCIoAb30BaHKE B TEXHUKE.
10 XapakTepruCTHKa )XUAKOTO COCTOSIHUSA BellleCTBa.
11.TToBepXHOCTHBIN CJIOW KUAKOCTH.

12.DHeprusi MOBEPXHOCTHOIO CJI0S.

13.biv>KHUM OPSZOK.

14.TToBepxXHOCTHOE HaTsKEeHUe.

15.CmaunBaHue.

16.4By1eHns1 Ha rpaHULie KUJKOCTHU C TBEPAbIM TeIOM.
17.KanuisipHele siBJIEHUS.

18.XapakTepucTrKa TBepA0ro COCTOSIHUS BelljeCTBa.
19.Kpucranivueckue U aMopdHbIe Tena.

20.Ynpyrue cBOMCTBa TBepAbIX Tesl. 3aKOH ['yka.
21.MexaHuuecKUe CBOMCTBA TBEPABIX Tel.

22 .Tlnactuyeckas (ocrtatouHasi) AedopMarys.
23.KosdduieHT TMHEMHOTO pacIlIUpeHUs.
24.TenyioBOe pacClIvpeHre TBePAbIX TeJ U JKUJKOCTeu.
25.KoadduimeHT 00bEMHOTO pacCIIMpeHusl.

26.Yuer paciuvpeHnus B TexHuke. [1aBienue.

27.Y neybHas TeIvioTa IIaB/IeHUS.
28.Kpucranmsanys.

LCoONUAEWLNE=



29.HpaKTHLIECKOE IIpUMEHEHNE B HOBCEAHEBHOﬁ JKU3HU (bI/IBI/I‘-IECKI/IX 3HAaHUM O

CBOMCTBax ra3os, )KI/I,Z[KOCTEﬁ " TBepJbIX TeJ.

Kontposvpyemsbie komrieteHnuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30

Kpurepuu oLieHKuU:
OTMeTKa «5»

IMMOJ/JIHO PACKPBITO COJiep>KaHHe MaTepHraJld

UYETKO U IPABUWIBHO [OdHBI OIIpeAesieHrsa U PACKPBITO COJep>KaHHe HOHHTHﬁ, BEPHO
HCITI0/Ib30BdHbI HAyYHbI€ TeDMHWHBI

AJIA 10Kad3aTe/IbCTBAd HMCII0/Ib30BdHbI pPd3/IMYHBIE YMEHWMS, BbBIBOJLI K3 HE:I6JIIO,Z[€HI/II\/’I,
OIIBITOB

OTBeT C&MOCTOHTEHbeIﬁ, HCII0/Ib30BdAHBI pdHEe HpHO6p€TEHHbIe 3HaHUA.

OTt™meTKa «4»

PaCcKpbITO OCHOBHOE COJlep)KaHue MaTepurasia

B OCHOBHOM TpPaBW/IbHO [laHbI OTpe/ie/ieHdsl TOHSITUM M UCMOJb30BaHbl HayuHbIE
TePMUHBL.

OTBET CaMOCTOSITe/IbHbIN

orpejieJieHUs] TIOHATUM HeTOJHble, [OMYyll[eHbl He3HauuTe/bHble HapylleHH!s
ToC/IeloBaTeTbHOCTH W3/I0’KeHHsI, HeOOJbIlIie HeTOYHOCTH TPH KCII0/Ib30BaHUU
HayUYHBIX TEDMHUHOB WU B BbIBOJAX 1 0000I1I[eHUSIX

NpaBU/IbHble W YeTKHWe OTBeTbl Ha BOIMPOChI YTOYHSIOILETO XapakTepa (TMO3uLus
TTOHUMAFOIIUH)

OTMmeTKa «3»

YCBOEHO OCHOBHOE CO/lepykaHue yueOHOro MaTepuasa, HO U3/10)KeHO (hparMeHTapHO,
He BCer/a nocsef0BaTe/IbHO

orpeie/ieHUs! MOHATUM HeJOCTaTOYHO YeTKHe

He HCII0/Ib30BaHbI B KaueCTBe [J0Ka3aTeIbCTBa BLIBO/bI M 000011[eHNs 13 HabJTI0/ieHnH,
JIOTyI1leHbI OIMOKU MPU UX U3/I0)KEeHUU

JIOTyIlleHbl OLIMOKM M HETOYHOCTHM B HCII0/Ib30BaHMM HAyuHOW TepMUHOJIOTHH,
onpeziesieHre MOHSATHUU

NpaBWIbHbIE U UeTKHWe OTBeTbl Ha BOIPOCHI HABOJALIEr0 UM KOHKPETH3UPYHOILero
XapakTepa (Io3uLys KPUTHK)

OTMmeTKa «2»

OCHOBHOE€ CO/lep>KaHre yueOHOro MaTeprasa He PacCKpbITO

He [aHbl OTBEThI HAa BOMIPOCHI HABOASILET0 U KOHKPETU3UPYIOILero Xxapakrepa
JOTyIleHbl TpyOble OLIMOKKM B OIpefie/ieHUH TIOHATUM, TP HCTIOb30BaHUHU
TePMUHOJIOTUM.

JIabopaTopHbIie padoThI



JIaboparopHasi padora Ne 2
OnpejenieHue BJIAKHOCTH BO3yXa

Ilesib padoThI
OcBoeHWe METO/IOB W3MepeHUst abCOFOTHONW M OTHOCUTENBHON BJIQXKHOCTH BO3/yXa,
oripeiesieHre TOUYKHU POCHI.

TIpuGopHI U MPUHA/TE)KHOCTH
ITcuxpomeTp ABrycTa, acClMpALMOHHBIM TUrpOMeTpP ACCMaHa, 3/IeKTPOHHBIH JATUMK
BJIQ’)KHOCTH, OapomeTp.

1 OcHoBHBIE IOHATHA H onpejae/IeHus

ATMOc(hepHbIi BO34yX COJEPKXUT HEKOTOPOE KOJTMYEeCTBO BOJASHBIX MapoB. I'/laBHbIM
VCTOYHUKOM BJIQ&)KHOCTH BO3[yXa SIBJISIETCS WCIapeHWe BOJbl C MOBEPXHOCTU OKEeaHOB,
MOpel, BOJIOEMOB, BJa)KHOW IIOYBbI W pacTeHWM. BoJsgHOM MNap MNepeHOCUTCS BBeEpPX
TypOy/I€eHTHOCTBIO ¥ KOHBEKI[HeH, a TI0 TOPU30HTA/I — BETPOM.

B armocepe 3emnu B cpeiHeM cogepxurca 1,24*10'° Kr BopgHoro mapa.
CKOH/IeHCUPOBABILIKMCh, OH MOTr Obl 00pa3oBaTh C/OW BOJAbI Ha TIOBEPXHOCTH 3eM/IH
tomuuHo 2,4 cMm. KommuectBo BoasiHOro mapa ObICTpo yObIBaeT C TIOHM)KEHUEM
TemriepaTypsl. [loaTomy s aTMOoc(eprl XapakTepHO YMeHbLIeHHe KOJUYeCTBa BOZSHOTO
rapa OT 3KBaTopa K T0JIF0caM U oueHb ObICTpOoe yMeHblIlleHre ¢ BbicoToi. CpesiHee 06eMHOe
CoZlepKaHuie BOJSHOIO Iapa y IOBepXHOCTH 3eMJId COCTaBJ/isieT: y 3kBaropa — 2,6%, a B
noJsisipHbIX panioHax — 0,2%. OT moBepxXHOCTHM 3eMaM [0 BbICOTBI 1,5-2 KM cpezHee
coJilep>kaHue BOZSTHOTO Tlapa YMeHbIllaeTcs BABoe. Bhllle BO3/lyX CTAHOBUTCS OUE€Hb CYXOM.
Jlumb u3pesnka, Ha BbicoTax 17—82 kM oOpa3yroTcs mepsamMyTpoBbie (cTpaTochepHbie)
o0/aka, yTO CBU/ETe/LCTBYeT O HA/TMUUU HaChIl[atolel BIaKHOCTH BO3AyXa.

[Tog BAMSIHWMEM pa3/MUHBIX TIPOL[ECCOB BOJSHOW Tap KOHJeHCUpyeTcs, obpa3sys
o0aka, TyMaHbl, 0CaJJKi ¥ Ha3eMHbIe THIPOMeTe0phI: POCy, MHel U T.J. Pa30Bbie riepexo/bl
BOZIbI B aTMOC(epe COTMPOBOXK/IalOTCS BbIie/IeHUeM WU TIOTJIOIeHUeM Terlia, TI03TOMY UM
npuziaeTcsi 60/bIlIOe 3HaUeHUe B SHepreTHUKe W TepMOAWHaMUKe aTMocdepbl. BogsiHol nap
uMeeT CIOCOOHOCTb K TOTJIOLIEHUIO 371eKTPOMAarHUTHOTO W3/yueHUs B MH(pPaKpacHOM
nuariazoHe yactot. Hanbosiee MHTEHCHBHOE TIOTJIOLeHUe TIPUXOAUTCS Ha AJIMHBI BOJTH =
55+7,0MkM ¥ 17 MKM. [103TORGY B/IaXKHOCTH BO3/[yXa CUJILHO BJIMSIET Ha TeTJIOBOM OamaHC
aTMocephl.

Paccmompum ocHogHble onpeodesieHus.

[Tap, HaxoAALWIMICA B AMHAMHUYECKOM PAaBHOBECHM CO CBOEU »KUJKOCTBIO, Ha3bIBAETCS
HACbIWAIOWUM WIA HACbIWEHHbIM. /[luHamMuuecKkoe pdeHo8ecue — 3TO COCTOSIHWE TPy
KOTODOM UHWCJIO MOJIeKYJ, BbUIETAIOIIUX U3 JKUAKOCTH, PpaBHO UHWCIY MOJIEKYJI,
BO3Bpalawiuxcs obpatHo. Eciy guHamMudeckoe paBHOBecue He cCoO/rofjaeTcss — map
SIBJISIETCS HEHACbIWEHHbIM.

Macca BOASIHOIO Mapa, cofiepxkaijerocs B 1 M> Bo3zyxa, Ha3bIBATCA AOCOMOMHOI
gnaxcHocmbio. C TOBBILIEHWeM abCOJIOTHOM B/I@XKHOCTU Tiapbl BOJAbI Bce Ooiblile




NMpUOMKAIOTC K COCTOSTHUIO —HACBII[AIOIero Tapa. MakcumaabHoll  abcomomHol
8/1aX#CHOCMbIO TIPU JJAHHOM TeMITepaType sIBJIIeTCS Macca HaChII[AIOIIero BOASHOro rapa B 1
M® BO3/yXa.

[Tap He sAB/s€TCS Ta30M B CTPOIOM CMBICIe 3TOro cjioBa. ['a3 — 3TO arperaTHoe
COCTOSIHME BeIlleCTBA IPH JAHHBIX TeMIIepaType W JaB/ieHud. Ilap >ke He sIB/sSeTCS
arperaTHbIM COCTOSIHMEM BEIIeCTBa, IIOTOMY UTO arperaTHbIM COCTOSTHMEM BeIlecTBa MpHU
JAHHBIX TeMIIepPaType U aB/I€HUH SIB/ISIeTCS XKUIKOe COCTOSTHUE. B CBSI3M C 3THM MOBejeHHUe
rapa OT/IMYAeTCsl OT MOBeJeHHs ra3a. B rpyoboM npuO/IMyKeHHH ra30Bbie 3aKOHBI MOT'YT ObITh
NIPUMEHHMbI K HeHaChIIIeHHBIM TlapaM. [103ToMy /iJisi OTTMcaHWs COCTOSTHUSI BOZASIHOTO Tapa
B aTMoc(epe 0OBIYHO HCIIO/B3YIOT ypaBHeHHe KranelipoHa—MeH ieneeBa:

m

PV — u (1)
3mech, £ — nmapuupanbHOe faByieHye (YIpPYrocTh) BOASHBIX MapoB, V — 06beM, 3aHMMaeMblii
rapoM, /M — ero Macca, ,,— MOJISIpHast Macca, R — yHUBepca/ibHasi ra3oBast IocTosHHas, T —
abco/roTHas TeMIiepaTypa.
IlapyuanbHoe dasneHue —4acThb 00IIIero JaBeHus, OTHOCSIIASICS K OIHOMY U3 KOMITIOHEHTOB
ra3oBoii cMecd. MaTemaThueCKd OHO pPaBHO [aBJIeHUIO, KOTOpPOe ra3 OKa3biBal Obl B
OTCYTCTBUU APYTUX KOMIIOHEHTOB ra30BOM CMeCH.
ITpy 0JMHAKOBOM TeMIlepaType OTHOIIeHHe abCOJIIOTHBIX BJIAXKHOCTEH B JIBYX pa3TUUHbBIX
COCTOSIHUSIX UMEeT BU/I:

a_P @

2 P,

rje p: U p> — IJIOTHOCTh BOJSIHBIX TIapOB B AB& Pa3IUYHBIX COCTOSTHUSIX.

W3 (2) cnepyeT, uro Mepoit abCOMOTHOM BIAXKHOCTH MOXKET ObITh BeJIMUMHA TapIjuaJbHOTr0
JlaBJieHHsl BOJISIHBIX TMapoB B atMocdepe. [1o3ToMy 00BIUHO abcontomHol 81aHCHOCMbIO
MIPUHATO Ha3bIBaTh YIIPYTOCTh BOJSHOTO Tlapa M BbIpa)kaTh ee B MU/UIUMETPaX PTYTHOTO
ctosiba. B cucreme CU 3Ta BenmunHa u3mepsietcs B [Tackassix.

OmHocume/bHOU _81d%CHOCMbIO HAa3bIBaeTCs OTHOIIeHWe abCoMOMHOU 81aXCHOCMU K
MAaKCcumManbHoll abcomomHol 81aXCHOCMuU TIpU [JaHHOW TemIiepaType, BbIpakeHHOe B
nipotieHTax. OHa orpe/iesisieTcs BbIpaXkeHueM:

P
f= o (3)

rae P — ympyrocts BOAAHBIX TApoB IpU Temmepatype t, P @Y — ympyrocts napos,
HaChILAIIUX BO3JYX MPU TOW >Ke Temrieparype (Temmeparype CyxOro TepMOMeTpa).
dusnuecku, P uricieHHO paBHa aOCOMIOTHOM B/IAXKHOCTH BO3AYXa.

OTHOCHTe/IbHAs BIKHOCTb XapaKTePU3yeT CTeNeHb HaChIILeHWs BO3JyXa BOJSHBIM
MapoM.

TemniepaTypy t,, Ip¥ KOTOPOW BOZSIHOW Tap CTAHOBUTCS HACHILLIEHHbIM, HAa3bIBaIOT
moukoti pocbl. [Ipu ox/axkieHny BO3/yxa /10 TOUKH POChl HAUMHAETCsl KOHZeHCallvsl T1apoB:
MOSIB/ISIETCSI TyMaH, BbIMazaeT poca. Todyka pochl XapakTepy3yeT B/IaKHOCTh BO3JyXa, TaK
KaK OHa I103BOJIsSIeT OTpe/ie/IuTh MapliajbHOe /laB/ieHre BOJASHOIO Mapa U OTHOCUTE/IbHYIO
B/IQXKHOCTb.




Bna)xHOCTb BO3[yXa H3MepsieTCsl C TIOMOLIbI0 TMTPOMeTpPOB (rpeu. U ypoOg —
BJIQXKHBIN) U TICUXPOMEeTPOB (VLOTPOG — X0MOoAHBIN). CyllleCTBYIOT AUCTAHIIMOHHbIE METO/IbI
orpejie/ieHUs] BJIQKHOCTM BO3/JyXa, MCIOJIb3YIOIIUe Jla3epHble U paJuOMeTpUUYecKUe
npuOopbl. OTU MeTOAbl TIO3BOJISIIOT TPOU3BOJWTL H3MepeHUsi ¢ Oopra camosieTa U
MeTeOpOIOrMYeCKUX CIYTHHUKOB 3eM/M. B IUCTaHLIMOHHBIX MCUXPOMeTpax UCMO/Ib3YITCS
TEDMOMETDbI  COTIPOTHBJIEHUs,  TEePMUCTOpPbI,  TepMmomapbl. B OpeHOyprckom
rocylapCTBeHHOM yHUBepcuTeTe B «VIHCTUTyTe MHUKDO- WM HAHOTEXHOJIOTUM» BeLyTCs
WCC/IeIOBaHUS TI0 CO3/IaHUI0 OYeHb TOYHOTO JaTukKa BJAaXXHOCTU. JlaTUMK OCHOBaH Ha
onTuueckux cBovictBax MosieKysn JJIHK, criocoOHBIX MOT/IoIaTh Bo/sHbIE TIaphl B BO3ZYXe.
PaccMoTpum Knaccuyeckue MeTo/ibl OTpe/ie/ieHHs] BJIa)KHOCTH BO3yXa.

2 OnpepiesieHNe OTHOCUTE/IBHOM B/IA)KHOCTH C MOMOIIbI0 ICUXPOMETPOB

ITcuxpomemp Agzycma COCTOUT W3 JBYX TEPMOMETPOB, ITOMEIIEHHbIX Ha OJHOM IIUTKE.
Ba/uUIoHUMK OZHOTO W3 TepMOMETPOB O0OBSi3aH 0AaTHCTOM, KOHEI] KOTOPOTO IOTPY>KEeH B
CTaKaHYMK C BozIor. CyXoi TepMOMETp MOKa3biBaeT KOMHATHYIO TEMITIEPATYPY.

bnarogapsi ucriapeHu0 Bozbl ¢ OaTicTa, obseraroriero 0a/uIOHUMK, TaK Ha3bIBaeMOTO
«BJIA’KHOTO TEpPMOMETpa», TIOCTeJHHWM IIOKa3bIBaeT TemrlepaTypy Oojiee HU3KYIO, UeM
cocelHUM Cyxoi TepmoMeTp. Uem MeHbIlle B/IaKHOCTb OKPY’KaloOI[eTO BO3[yXa, TeM
WHTeHCHBHee HCTapeHre U TeM HiKe ToKa3aHue BjiaKHOTo TepMoMeTpa. OTMeTKH 110 IByM
TePMOMeTpPaM /Ial0T Pa3HOCTh TeMIepaTyp, KOTopasi ¥ XapaKTepu3yeT BIa’KHOCTb BO3ZyXa.
[ns  ompepneneHuss OTHOCUTENbHON BQKHOCTHM BO3AyXa IOJIb3YIOTCS  TabiuiiaMu
TICUXPOMEeTPUUeCKOi pa3HOCTH. [1o pa3HOCTH TTOKa3aHUM CYyXOro U BJIAXKHOTO TEPMOMETPOB
OTBICKMBAIOT UCKOMOe 3HaueHue f. 3Hast OTHOCUTE/IbHYIO BJIAXKHOCTh, MOXXHO OTIPeZIe/TUTh U
abcosoTHYyt0. [1py N3BECTHOM OTHOCUTETHLHOMN BIXKHOCTH abCOMIOTHAS BIaKHOCTh paBHa:

£Pl . (4)
100

3nauenue P @Y maxogdr ro Tabiamie 3HaueHui (puaoxkenue 1).
H

P=

AcnupayuoHHbIli ncuxpomemp ACCMAaHAa COCTOUT W3 AIBYX TEPMOMETPOB, YKPeIUIeHHBbIX Ha
OJJHOM IIITaTHBe. ba/yIoHYMK 0IHOTO 13 TepMOMETPOB 00Bsi3aH 6aTUCTOM, KOHEI] KOTOPOTro
MOTPYy>KeH B CTAaKaHYMK C BOJOM. B BepxHel 4YacTM IUTaTMBa WMEETCS BEHTHUJISITOD,
MPUBOJVMBIM BO BpallleHMe YaCOBbIM MEXaHU3MOM, KOTOPBIM 3aBOJUTCS K/IHOUOM, MPU
yCTaHOBUBIIEMCS pexuMe ucrnapeHusi. Korja Temrieparypa BAaXKHOTO TepMOMeETpa TOXe
yCTaHOBUTCS, TIPUXOZ TeTia Q; M3BHe Oy/leT paBeH pacxo/y Teruia Q; Ha UCITapeHHe BOAbI C
MOBEPXHOCTH TepMomeTpa. Torza no 3akoHy HetoToHa-PuxmaHa umeem:

Q=a t-t,-5, (5

rge (t — t) — Habsroj@aeMasi pa3HOCTb TeMriepatyp, Si — TIOBEPXHOCTb OasljloHUMKa
TepMoMeTpa (B/Ia)KHOT0), & — KO3(HUIMeHT MPOIopLMOHaIbHOCTH.

CKOpOCTb  MCITapeHus1 BOJBI C OXJIKJAIOIed  [MOBEePXHOCTH BJI&’)KHOTO
TepMoMeTpa (Macca BO/Ibl, UCIAPSIOLIAsCS B e JUHULy BPeMeHH)
(Brax
S P mex_p

M~—-7F (6)

ar



rae S; — TUIONIA[b MCHApSIOIe MOBePXHOCTH, P — ympyroctb mapoB, HaXOZSIIUXCS B
Bo3ayxe, P ¢ _ yrIpyrocTs HACKILIEHHBIX [1APOB [IPY TEMIIepaType BIaKHOTO TePMOMETPa,
Pamv — aTMOC(epHOe J1aB/ieHUe. H

Broas ko3dduiieHT MponopioHanbHOCTH Kk, uMeeM

k PE-P . (7)
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Pacxopn sHepruu Ha ucrapeHue:

rge A— yhenpHas TesioTa HCIAPeHUs.
ITpupaBHuBast Q; K Q> MOMyUYHM: P=P"™*_ ,.P.. -, (9
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3mech A" — MOCTOAIHHAsSA, KOTOPasi B 3HAUUTE/ILHON Mepe 3aBUCHT OT CKOPOCTHU JIBMKEHMS
BO3/lyXa U M03TOMY [IJIsl BCSIKOTO TICUXPOMeTpa OTpe/iesisieTCsl OT/ieTbHO.

BoipakeHre (9) HOCUT Ha3BaHHMe TICUXpOMeTpHUYeckor (opmysibl. OOBIUHO BJIA)KHBIM
TePMOMETP TTOKPBIT 0aTUCTOM TaK, UTOOBI MOXKHO OBLJIO cunTaTh S1=S,. Toraa

AZ=% (11
_/1()

B TakoM ciyyae 3aBUCUMOCTb Ko3(dduiieHTa A OT CKOPOCTU OOTeKaHHWsS BO3AYXOM

pe3epByapoB TePMOMETPOB Tpe/iCTaB/ieHa Ha PUCYHKE.
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PrcyHOK 1 — 3aBUCHUMOCTb BeJIMUMHBI A OT CKOPOCTH MPOXOXKAEHUS BO3yXa
yepe3 1pubop

CKOpOCTb BO3/IYIIIHOT'O MTOTOKA, CO3/iaBaeMOro MPYKUHHBIM aClIMPaToOpoM (BeHTHU/ISITOPOM),
o0bIYHO cocTaBnsieT (2-2,5) m/c.

[Tpu momoIIM K/IrOua 3aBOAST YaCOBOM MeXaHH3M [0 Tipefiesia W TIOC/e YCTaHOBJIEHUS
Tpoljecca UCTIapeHusi OTCUMTHLIBAIOT TeMIlepaTypy Ha 060ux TepMomeTpax (t U t1). BemuunHb
P, 6epyT u3 mcuxomeTrpuueckux Tabsui]. Pgm. ompegenstoT 1o G6apomerpy. 3HaueHue A
paccuutbiBaeTcs no (opmysne (10). s ornpenenenus A BenuuuHy P ciiegyer B3(Th U3
JMAHHBIX U3MepeHul TICUXpoMeTpoM ABryCTa.

AcnupayuoHHblii ncuxpomemp Accmava MB-4M

Pabora ncuxpomerpa AccMaHa MB-4M ocHOBaHa Ha 3aBHCHMOCTU Pa3HOCTH TeMIIepaTyp
CyXOro U CMOUYEHHOI'O TEPMOMETPOB OT BJI&KHOCTH OKpYKarolero Bo3ayxa. Ilcuxpometp
COCTOUT M3 [IByX OJWHAKOBBIX PTYTHbIX TE€PMOMETPOB, 3aKpeIlJIeHHbIX B CreluaabHON
orpaBe, W acnUpalMOHHOW ToyioBKU. OmpaBa TipejcTaBiser coboii  TpPyOKYy,
pa3BavBarOIIYIOCS KHU3Y, C 3allIUTHOM TIeHKoW. K HibKHelH pa3/[BO€HHOM YacTH TPYOKHU C
TOMOIIbI0  TI/IACTMACCOBBIX ~ BTYJIOK TIDUKpeIieHbl /iBa TMarpyOKa, SIB/SIOIIUXCS
pa/IMal[MOHHON 3aIlUTOl pe3epByapoB TepMOMeTPOB. BepxHuii KoHel| TPyOKU COeZIMHEH C
acryMpaTopoM. AcCrmMpalMOHHast TOJI0BKA COCTOUT M3 3aBOJHOI0 MeXaHW3Ma U BeHTUJISITOPa,
KOTOpbIe 3aKpbIThl KOMMakoM. [Ipy>kuHa 3aBOJHOrO MexaHu3Ma TCHUxXpoMeTpa AccMaHa



MB-4M 3aBoguTcs KatouoM. [1pu BpalljeHuM BeHTU/IATOPA, B MPUOOp BCachbIBaeTCsi BO3AYX,
KOTOPBbIM 00TeKaeT pe3epByapbl TEPMOMETPOB U MPOXOAUT T10 BO3AYXOIPOBOAHOMN TPyOKe K
BEHTW/IAITOPY M BbIOpPAaChIBAaeTCsl HApY>Ky depe3 Mpope3u B aclMpaToOpHOM rosioBke. Cyxoi
TepMoMeTp OyzleT TOKa3biBaThb TeMIlepaTypy BO3/yXa, a T[IOKa3aHUsi CMOYEHHOro
TepMoMeTpa OyZyT MeHbllle W3-3a OXJIaXKAEHMUs, BbI3BAaHHOTO HCIApeHUeM BOJbI C
MoBepxHOCTU Oarvcra obneratoijero 06a/uioHUMK TepmoMeTrpa. [Iis  ompejesieHus
BJ@KHOCTU 10 TOKa3aHUsIM CyXOr0 UM  B/J&XHOIO TEPMOMETDPOB  HCIIOJIb3YIOT
MICUXPOMeTpUUecKre TaOIrLbI.

[nsi  ompeseneHysi abCOMIOTHOM B/IaXKHOCTA HEOOXOAWMO UCII0/Ib30BaTh 3HAueHUs
aTMoc(epHOro AaByieHusi, KOTOpoe u3MepsieTcsi 6apoMeTpoM.

Bapomemp-anepouo

BapomeTp sBisieTcsi TIpUOOPOM  HeTPepBIBHOTO JIeMCTBUS, TIpeHa3HAUeHHBIM  [IJIsI
OpUEeHTUPOBAHHbBIX HaOJIIO/IeHN B ITOMeIlleHHsIX 3a U3MeHeHreM aTMOoC(hepHOro JiaB/ieHus B
reorpauuyecKkux palioHax, pacrosiokeHHbIX He Bbille 300 METpPOB HajJ, YPOBHEM MOpS.
bapomeTp mipezcTraBiisieT co00il MeXaHWUYECKWM CTpeJIOUHbINA TMpuOop, paboTaromuii OT
BO3/IeHCTBUSI aTMOC(EPHOr0 [laB/ieHHsI Ha aHepOWAHbIM UYBCTBUTEIbHBIM 3/ieMeHT. B
KOHCTPYKI[MK OGapomeTpa IpeayCMOTPeH OHMMeTa/uTMueCcKUi (COCTOSIHNA W3 3 MeTaslioB)
CTPEJIOYHBbIM TEepPMOMETD, M3MEPSIIOLIUU TeMrepaTypy Bo3Ayxa. [luarma3oH W3MepeHuu
passienus ot 695 go 805 mm. pt. cT. (ot 0,927 mo 0,1073 MITa).

[ns1 onipeienieHys1 XapakTepa U3MeHeHUs [aBieHUs (PUKCUPYIOLIAsCs 30JI0TUCTasl CTpesKa
coBMelniaeTcsi (MpU TIOMOIIM DPYYKH, pAacliOJIO)KeHHOW Ha CTpesike OapomeTpa) C
MOKa3bIBaKOIle YepHOM CTpenkou. [laHHOe [AelCTBUe CcJeflyeT BBINOIHATh TOMBKO C
paspeliieHust MperoaBatesis UM WHXeHepa abopatopumu!

DNeKMPOHHbIU 0aMUUK 81AHCHOCMU U memMnepamyphbl

ONeKTPOHHbIM JaTUMK BJ@XHOCTM M TeMIlepaTyphbl BBITIOJIHEH Ha OCHOBe ILM(POBOrO
naturka DHT11. DHT11 - 3To tmdpoBoi JaTUMK BAaXKHOCTH U TeMIlepaTypbl, COCTOSILIAM
W3 TEPMHUCTOPA ¥ eMKOCTHOTO JJaTUMKa BAaXKHOCTU. Takxke JaTUMK cofep>KutT B cebe ALIIT
[Jisi TIpeoOpa30oBaHusl aHA/IOTOBBIX 3HAUeHUN BIAYKHOCTU W TemriepaTyphbl. st paboThl €
naturnkoM DHT11 ucrionb3yercs Arduino 6ubmioreka DHT. [I1g TouHOCTU OmipefiesieHust
OTHOCHUTE/TbHOU B/Ia)KHOCTH BO3/lyXa, TOKa3aHus MprHOopa HeoOX0AMMO CHUMATh, KOT/la OH
npopabotan He MeHee 10 MuHYT. UTOOBI BBIK/IIOUNTEH 3JIEKTPOHHBIN AATUMK BJIAXKHOCTH
JIOCTaTOYHO BBITALLUTh €r0 BUJIKY U3 JIEKTPUUYECKOU CETH.

1 ITopsjoK BbINIOTHEHUS PAOOTHI

Yactp 1. Onpegenenve OTHOCUTEJIbHOW U abcosroTHOM B/IQ’)KHOCTH
BO3/lyXa C MTOMOLLbIO ICUXpoOMeTpa ABrycra

Hauepture Tabmmiy 1
Tabsmuiia 1 — 3HaueHws], TTIOyUeHHbIe C TIOMOIIIBIO TICHXpOMeTpa ABTycTa

tcyx, °C  tenadxnc, °C  |f, % (cyx) P, Ila D, K/M’
P, , I1a




OmnpenenuTe TeMNEPATYPY CYXOTO Ly U BAAKHOTO taax TEpMOMeTpa. [T0Ka3aHus 3aHecuTe B
Tabsuiy 1. TeMriepaTypy OKpyTJisiiTe /10 LieJIbIX YKCe.

Wcnonb3ysi TMCUXOMeTPUUeCKyr0 Tabnuily, pacro/io)KeHHYH Ha CTeHJe, Haiiaure
OTHOCUTEJIbHYIO BI@KHOCTB f. [Iii 9TOro paccuuTaiiTe pa3HOCTb TeMIlepaTyp B/IaXKHOTO U
CYXOTO TEPMOMETPOB (teyx - teran). [IOKa3aHUA 3aHeCHTe B TabsuIly 1.

Vicrnionis3ysi pUIoKeHue A, HaliuTe faB/leHre HAChILeHHbIX apoB P, @Y

IS TeMTIepaTyphbl Cyxoro TepMomMeTpa. ITokaszaHusi 3aHecuTe B Tabuily 1.

. cnionb3ys hopmyny (4) paccunTaiite abCOMOTHYIO B/IaAXKHOCTh Bo3ayxa P, I1a. [Toka3aHus
3aHecuTe B TabuIy 1.

Paccuuraiite abCO/TFOTHYIO BJIKHOCTH BO3ZyXa p B Kr/m’. [lnst 3Toro u3 ypaBHenwus (1)
BbIPA3UTe MJIOTHOCT:

_m P P
V T. R T .R

cyx

P

rae Ry = 461,5 [x/(kr-K) — yHuBepcanbHasi ra30Basi IOCTOSTHHAS /1J1s1 BO/ISTHOTO Tapa;
Tex = toyx + 273,15 — TeMriepaTypa CyXxoro TepMomMeTpa (B KeJlbBUHaX).

Yacts 2. OrnipesiesieHue OTHOCUTEIBHOU U abCOJTFOTHOM BJI&>)KHOCTH
BO3/yXa C MOMOLbI0 TicuxpoMerpa Accmana MB-4M

. Haueptute Tabmuiry 2

Tabnuia 2 — 3HaueHus1, IOTyYeHHbIE C TIOMOIIbIO IcuxpoMeTpa Accmana MB-4M

tcyx, °C tenadxc, |f, %  |(enadxc) P.w, [Ta [P, Ila |p, ke/M’
°C P. , Ia

OrnpezieMTe TeMIlepaTypy CyXOro TEePMOMETpa .. IloKasaHus 3aHecuTe B Tabimiy 2.

TeMriepaTypy OKpPYIJ/IITE [0 Lje/IbIX UMCeL.

. Tlepes BLIMONHEHHWEM [aHHOM 4YacTH J/1abOpPAaTOPHOM pabOoTHI, YTOUHUTE Yy HHXKEeHepa

nabopaTopUy WM TIperofiaBare/is, rOTOBa /M YCTaHOBKa K IPOBEJEHHIO 1ab0paTOPHBIX

rccnenoanuii. Korga nabGopaTopHas yCTaHOBKA FOTOBa K paboTe, 3aBeiUTe MPY>KMHHBIMA

MEeXaHM3M BEHTH/IATOpA C TOMOIILI0 Kiroua (routu [0 mpegena). OkujaiiTe 0CTaHOBKU

BEHTU/IATOPA.

. Korga BeHTU/IATOP OCTaHOBWI/ICS, OIpEJe/IUTe TeMIIEPATypPy BJIAKHOIO TEPMOMETPA faas.

ITokasaHue 3aHecute B Tabuily 2. Temrieparypy OKpyI/IsiATe 4O LieJIbIX YHCeL.

. Wicnonb3ys rpadvk W3 [pWiIoKeHus B,  onpejenure BeMUMHY — OTHOCUTE/ILHOM

BJI&KHOCTH BO3ayXa. [TokasaHue 3aHecuTe B TabuLy 2.

. Ompe/e/nuTe BeIMUMHY aTMOCHEPHOTO JaB/IeHus B IIaCKaIsAX, UCIo/b3ys 6apomeTp (760 MM.
pt. cT. = 101 325 Ila).

. Vcrione3yss npunokenure 1, Haliure JaBjeHHe HACHIIEHHBLIX MAPOB /I TeMIIePaTyphl

B1aXHOTrO P, " Tepmometpa. [TokasaHus 3aHecute B TabiuLly 2.



W=

. IIpeobpazys dopmysnsl (9) u (11), momyurm hopmyny AJist aOCOMFOTHON BIaXKHOCTH BO3yXa

B ITaCKa/JIdax:

P= PH(BHH)K N A'PaTM L - éma (13)
B panHoii 1aboparopHoii paboTe K03 duLMeHT A mpyuHUMaeT 3HaueHue pasHoe 6,62-10™ °C.
[TokazaHue 3aHecuTe B TaO/HULLy 2.
Paccunraiite aGCOMIOTHYIO B/IQXKHOCTh BO3AyXa p B KI/M° C mHOMOILIb0 (opmysl (12).

[Toka3aHue 3aHecuTe B TaO/HILy 2.

Yacte 3. OripefiesieHre OTHOCUTE/NBHOM BIaKHOCTH BO3/yXa C TMOMOIIbIO 37IeKTPOHHOTO
JaTurKa BJIQXKHOCTH

Bk/tourTe 3/1€KTPOHHBIN JaTYMK BJIa’KHOCTU.

OmnpezenuTe 3HaYeHNUE OTHOCUTETBHOW B/I&KHOCTHU BO3ZyXa.

I171s1 pabOoThI C 37IEKTPOHHBIM ZIaATUMKOM BIYKHOCTH He0OXOAMMO BK/IHOUMTh BUKY AaTurKa
B 3/IeKTPUUECKY0 ceTb. Ha 3KpaHe JucTies BBICBETATCS /iBa coobiijeHus. [IprBeseM npumep
COOOIIeHUI:

Temperature: 28 C — 03HauaeT, 4To TemMIieparypa B [loMellleHuU cocrasJsieT 28 °C;
Humidity: 18% — o3HauaeT, 4TO OTHOCUTe/IbHAS BJI&YKHOCTh B TIOMellleHUU cocTaBiisieT 18 %.
BhIK/IFOUMTE 371€KTPOHHBIM JATUUK BJIAKHOCTH.

Yacte 4. CpaBHUTE/bHBIM aHa/IW3 BEeJUMUMH OTHOCHUTE/ILHOM M abCOMIOTHOW BIa)KHOCTU
BO3/lyXa

st cpaBHUTE/ILHOTO aHa/IW3a 3HaueHW OTHOCUTE/IbHOW BJIa)KHOCTU BO3/yXa, MTOTYyUeHHbIX
C TIOMOIIbIO Pa3HbIX MPHUOOPOB, HEOOXOIMMO HaHECTH T0JTyUeHHbIe 3HaueHHsl Ha YMC/IOBYIO
OCb C YYeTOM /IOBEPUTE/IbHOIO0 UHTepBasa. [l Tpex UCIOIb3yeMbIX MPHOOPOB W3BECTHBI
3HaueHHss abCO/MIOTHOM OLIMOKW OTHOCHUTETHHOW BJIAXKHOCTU BO3/yXa, IMOJyuyaeMoil B
pe3y/bTaTe 3KCrepuMeHTOB. OHU COCTaBJISIIOT:

ansi ncuxpomempa Agzycma Af = 7%
JJIS1 acnupayuoHHo20 ncuxpomempa Accmana Af = 6%
I7IS1 31eKMpOHHO20 damuuka enaxcHocmu Af = 5%

Pe3ynbTHpytolljee 3HaueHHe OTHOCUTeTbHOW BIaXKHOCTH BO3/lyXa I0/IyYylM Ha IlepeceyeHuu
ZOBepPUTe/TbHBIX UHTEPBAJIOB [I/Isi TPeX MPUOOPOB.

B cnyuae eciu joBepuTe/ibHbIE MHTEPBa/bl He TIepeceKaroTCsl, pe3y/IbTUpYIolllee 3HaueHue
OTHOCHTE/IbHOW BIaKHOCTH BO3/[yXa HaxOJWM KakK cpe/iHee apudMeTHUeCcKoe MOKa3aHUui OT
Tpex mpubopoB.

Pe3ynbTHpyromiee 3HadeHHWe abCO/IOTHOM BJIQKHOCTM BO3/lyXa HAWTH Kak CpefHee
apudmMeTHueckoe s 3HAYEHHUH, TOMYYeHHBIX C TIOMOIIbI0 TICMXpOMeTpa ABrycTa
aCIUPaIMOHHOTO TICMXpPOMeTpa AcCMaHa.

IIpumep:



[TycTb, B pe3y/ibTaTe U3MePeHUN OTHOCUTE/IbHOW BIaXKHOCTHU BO3yXa, ICUXpoMeTp ABrycTa
orpeZiens ero paBHbIM f = 35%, acmupaiMoHHbINA TicuxpomeTp AccmaHa f = 31%, a
9/IEKTPOHHBIM ZaTUMK BaXKHOCTU f = 29 %. HaHecem 3TH 3HaueHMs Ha UMC/IOBYHO OChb C
y4eTOM BeJIMUMHBI a0CO/TIOTHOM OMMOKY (PHUCYHOK 2):

4LY LY —

9" 731 35 £ %

PricyHOK 2 — CpaBHUTe/IbHBIN aHaIM3 BeJIMUMH OTHOCUTeTbHOW BIaXKHOCTH BO3/yXa
M3 monyueHHOrO pHUCYHKa BU/HO, UTO 3HaueHWe OTHOCUTE/NIbHOW BAKHOCTH BO3AyXa
cocrassistet f = 31+3%.

Yacte 5*. OnpepesieHvie 3HaUeHUSI TOYKU POCHI B [TIOMeELLIeHUN

Vicrnonb3ysi BeMMUMHY OTHOCUTENBHOW BAQKHOCTH BO3/yXa, IOJyUeHHYI0 B dYactu 4,
oTpe/ie/TuTe TOUKY pOChl B TIOMeIeHWd. J[Isi 3TOro BOCIOJB3yHTeCh Tab/uviel B
NIPUJIO’KEHWH B, MpU 3TOM HMCMONB3yWTe CpefiHee 3HaueHWe OTHOCHUTEbHOW BJIaXKHOCTH
BO3/1yxa (OKpYTJIsisA B OOJILIITYIO CTOPOHY) M TTIOKa3aHye TepMOMeTpa B 3/IEKTPOHHOM JJaTUHKe
B/IQ)KHOCTH.

3anuiirTe BLIBOZ, 110 BCel 1abopaTopHOI paboTe.
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B c/iyyae JIMCTAHIIMOHHOI0 00VUeHUs] HeoOXOAUMO BBITIO/THUTh
BUDTYaJIbHYIO J1a00PATOPHYIO PabOTy.

BupmyanbHbiii IIcuxpomemp Agaycma

[ns  BeIMonHeHuss  jabopaTopHoM  paboThl  MepelinuTe Ha  JAHHBIA  CaWT:
http://mediadidaktika.ru/mod/page/view.php?id=1144

[Tepen, BaMu pacrioyiokeH CTeHZ, KOTOPbIM COCTOMT W3 [IByX TePMOMETPOB (CyXOro u
BJIQXKHOT0), TTyJ/IbTa yTpaB/IeHUs U TICHXPOMeTPHUUeCKoi Tab/uilbl (PUCYHOK 3).

Cyxor Tepmometp | | BAaXHbIM TepmomeTp HabnwogeHue 3a oxnaxaeHuem Bobl
H—023 YO s e npu ee UCnapeHUn U onpegenexHue

BNaXHOCTU BO34yXxa
l oc

(g}

(=]
=

Tlowazamm PaamocTh ol cyxers W o TepManeTpa, “C
e[ a2 as]a]s[s] 2]s]>
MeTpa, “C OTHOCHTE AR RN, %0

15 00| 92 [ 80 | 71 | 61 | 52 | 44 | 36 [27] 20
16 100 90 | 81 | 71 | 62 | s4 | a5 | 37 [30] 22
17 100 %0 | 81 | 72 | 64 | =5 | 47 | 39 [ 32| 24
18 100 | 91 | 82 | 73 | 65 | 56 | 49 | 41 | 34 [ 27
19 wo| o1 | 82 | 74 | 65 | 58 | s0 | 43 [ 35| 29
20 100 | 91 | 83 | 74 | 66 | 59 | 51 | 44 | 37 | 38
21 w0 o1 | 83 | 75 [ 67 | 60 | 52 | 46 [ 30| 32
22 100 92 | 83 | 76 | 68 | 61 | =4 | 47 | 40| 34
23 100 | 92 54 76 69 61 55 48 42 | 36
24 wo| 92 | 84 | 77 [ 69 | 62 | 56 | 49 [ 43| 37
28 00| 92 | 84 | 77 | 70 | 63 | 57 | me [ 44| 33
26 180 92 85 78 71 64 =5 51 46 | 40
27 wo| 93 | a5 | 78 | 71 | 64 [ 58 | m2 [47 | @

= 28 100 o3 | 85 | 78 | 72 | es | =9 | s3 |48 | 42
29 10| 93 [ 86 | 79 | 72 | 65 | s9 | 54 [ 49| 43
30 10| 93 [ 56 | 79 | 73 | 66 | 60 | 55 | s0 | 44

(=

=]

(=]

(=~

o

Muhmgﬂm:ﬁ—t

=

=3
(=]

(=]

N e e T e T S T

I r ° @ 0 McuxpomeTprIscras
v rafiavug
o et MYCK  nay3a c6poc

PucyHok 3 — CTeH/i BUPTya/ibHOM 1ab0paTOpHOM paboThI
Ilnst  akTUBaMK TaO/MUIBI  YCTAHOBUTE TajiouKy B MYHKTE
«ITcuxpomeTpuueckast TabIuLa.

Xo0 pabombl
. HauepTure Tabsuiry
Tabmuita 3 — 3HaueHMs], MOTyUeHHbIe C TTOMOIIIBIO TICHXpoMeTpa ABTyCTa

tcyx, °C  tenadxnc, °C  |f, % (cyx) P, Ila D, Ke/M’
P, , I1a

CHUMMUTe MOKa3aHUs C CyXOTr0 TEPMOMETPA L.

. B nynbTe ynpaBneHust HaxkMuTe KHOTIKY «ITyck». ObpaTuTe BHUMaHKe, UTO TeMIlepaTypa Ha
BJI&YKHOM TepMOMeTpe Hauasia najath!

. Korga Ttemmepartypa Ha BIaXHOM TepMOMeTpe IlepecTaHeT W3MeHSTbC — CHHUMUTE
MOKa3aHWe YyCTaHOBUBILIEUCS TeMITepaTypbl leayc. JHAUEHHE, II0JlyUeHHOEe Ha IyJ/IbTe
yIipaB/ieHHEe He YUUTHIBATh.


http://mediadidaktika.ru/mod/page/view.php?id=1144

N

. I/ICHOHBBYH MCUXPOMETPHUUECKYTO Ta6J'[I/IL[y, HaﬁAHTe OTHOCHUTE/IbHYIO BJ/Ia>)KHOCTb

BO3/yXa f.
PaccuutaiiTe abCO/MIIOTHYIO BA@KHOCTh BO3/yXa, MCHOMbL3ys ¢opmyny (4). Wcnonb3ys

TIpU/IOXKeHue 1, HaliuTe aB/ieHre HaChILeHHbIX rapos P, @Y
[/1s1 TeMITepaTypbl CyXOro TepMOMeTpa.

KoHTpo/ibHBIE BOIIPOCHI

. Uto Ha3biBaeTCcsd abOCO/MOTHOM W OTHOCHUTENBHOM BJIAXKHOCTBIO? YKa3aTh €JUHUIIBI HUX

V3MepeHuH.
UTo Ha3bIBaeTCs HAChILLEHHBIM apOM, TOYKOW POCHI?

. Uro mpexcTaBasitoT coboil Takve MpUOOpHI, KaK TMCUXPOMeTP ABTyCTa, aCUpaliMOHHbIN

ncuxpoMeTp AccMaHa, bapomeTp.
Kak BBIUMCIUTL OTHOCUTEIBHYIH) M abCOMIOTHYIO BJIQKHOCTh BO3ZAyXa C TTOMOIIbIO
rcuxpomMerpa Asrycra?



[Ipunoxkenue A
(cmpaBouHOe)

[eneHre HaChIlLIeHHOT O rapa BoAbl ot 15 °C go 35 °C

t °C P,, kI[Ia
15 1,7056
16 1,8185
17 1,9380
18 D,0644
19 D,1978
20 D,3388
21 D,4877
22 D,6447
23 D,8104
24 D,9850
25 3,1690
26 3,3629
27 3,5670
28 3,7818
29 4,0078
30 4,2455
31 4,4953
32 4,7578
33 5,0335
34 5,3229
35 5,6267




IIpunoxkeHue b

OmnpezesneHye  OTHOCUTE/NILHOM  BJI&)KHOCTM IO  TCUXPOMETPUYECKOMY  Tpaduky
MIPOM3BOJUTCA B C/IeYIOIEM MOpsiKe:

1. 1O BepTUKAa/IbHBIM JIMHUSM OTMEeUaroTCs I0Ka3aHUsl CyXOro TepMOMeTpa;

2. TI0 HAaKJIOHHBIM JIMHUSIM OTMEeYaroTCsI I0Ka3aHus BJaXKHOTO TEPMOMETDA;

3. HA TepeceueHWH OSTUX JIMHUM TOJydyalOT 3HaueHUsi OTHOCUTE/IbHOW BJI&)KHOCTH,
BbIDa)KeHHbIE B TIPOLIEHTax (T0/TyueHHbIe 3HaueHUs1 OKPYTJ/ISITh B MEHBIITYIO CTOPOHY).
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IIpunoxenue B
(cmpaBo4YHOE)
Tabsuiia 7151 oripeiesieHUst TOUKU POChI

BJIA’KHOC

Th 40% {45% [50% [55% [60% [65% [70% |75% [B80% B85% [90% [95%

%

Temriepar

ypa

°C

-5 -15,3 14,0 |-12,9 -11,8 |-10,8 -9,96 |-9,11 |-8,31 |-7,62 6,89 |-6,24 |-5,6

4 4 3
-4 -14,4 13,1 |-11,9 -10,8 |-9,89 -8,99 |-8,11 |-7,34 |-6,62 5,89 |-5,24 |-4,6
3 4

-3 -13,4 12,1 |-10,9 -9,91 |-8,95 -7,99 |-7,16 |-6,37 |-5,62 4,9 [-4,24|-3,6
2 6 8

-2 -12,5 11,2 |-10,0 -8,98 |-7,95 -7,04 |-6,21 -5,4 |-4,62 3,9 [-3,34|-2,6
8 2 4

-1 -11,6 10,2 |-9,1 |-7,98 |-7,0 6,09 |-5,21 4,43 |-3,66 2,94 -2,34 |-1,6
1 8

0 -10,6 9,34 |-8,16 |-7,05 |-6,06 -5,14 |-4,26 -3,46 |-2,7 1,96 -1,34 |-0,62
5

1 -9,85 8,52 |-7,32 |-6,22 |-5,21 -4,26 |-3,4 |-2,58 |-1,82 1,08 |-0,41 0,31

2 -9,07 -7,72 -6,52 |-5,39 |-4,38 -3,44 -2,56 |-1,74 0,97 |-0,24 0,52 [1,29

3 -8,22 6,88 |-5,66 -4,53 |-3,52 -2,57 |-1,69 |-0,88 |-0,08 0,74 [1,52 2,29

4 -7,45 -6,07 -4,84 |-3,74 2,7 |-1,75}-0,87-0,01 0,87 1,72 2,5 3,26

5 -6,66 5,26 |-4,03 -2,91 |-1,87 -0,92 |-0,01 0,94 (1,83 2,68 3,49 14,26

6 -5,81 4,45 |-3,22 -2,08 |-1,04 -0,08 10,94 1,89 2,8 3,68 4,48 |5,25

7 -5,01 3,64 |-2,39 -1,25 |-0,21 0,87 [1,9 2,85 3,77 4,66 5,47 16,25

8 -4,21 -2,83 -1,56 -0,42 |-0,72 1,82 2,86 3,85 4,77 5,64 6,46 [7,24

9 -3,41 -2,02 -0,78 10,46 1,66 2,77 3,82 4,81 5,74 16,62 7,45 8,24

10 -2,62 -1,22 10,08 1,39 2,6 3,72 4,78 5,77 7,71 [7,6 (8,44 9,23

11 -1,83 0,42 10,98 |1,32 3,54 4,68 5,74 6,74 7,68 8,58 9,43 (10,23

12 -1,04 0,44 1,9 3,25 4,48 5,63 16,7 |7,71 8,65 9,56 [10,42]11,22

13 -0,25 11,35 2,82 4,18 5,42 6,58 [7,66 8,68 9,62 [10,54(11,41[12,21

14 0,63 2,26 3,76 5,11 16,36 7,53 8,62 9,64 [10,59/11,5212,4 [13,21

15 1,51 3,17 4,68 6,04 7,3 18,48 9,58 10,6 [11,59]12,5 [13,38/14,21

16 2,41 4,08 56 16,97 18,24 9,43 [10,54|11,5712,56(13,48(14,36(15,2

17 3,31 4,99 16,52 7,9 9,18 [10,37]11,5 [12,54|13,53/14,46(15,36[16,19

18 4,2 5,9 [7,44 8,83 [10,12]11,32/12,46(13,51/14,5 [15,44(16,34/17,19

19 5,09 16,81 8,36 9,76 [11,06[12,27(13,42|14,48|15,47/16,42(17,32(18,19

20 6,0 |7,72 9,28 [10,69(12,0 [13,22(14,38|15,4416,44/17,4 [18,32]19,18

21 6,9 8,62 10,2 [11,62(12,9414,17(15,33|16,4 [17,41]18,38/19,3 20,18

22 7,69 9,52 |11,12{12,56(13,88(15,12|16,28(17,37(18,38/19,36120,3 21,6

23 8,68 110,43(12,03/13,48/14,82(16,07(17,23(18,34(19,38[20,34|21,2822,15




24 9,57 [11,34(12,94/14,4115,76|17,02(18,1919,3 [20,35]21,3222,2623,15

25 10,46(12,75[13,86(15,3416,7 [17,97/19,15]20,26121,3222,3 23,24124,14
26 11,3513,15(14,78(16,2717,64(18,95[20,1121,2222,2923,28124,22 25,14
27 12,24(14,0515,7 17,1918,57(19,87[21,06122,1823,2624,26(25,2226,13
28 13,13]14,95[16,6118,1119,5 20,81[22,01(23,1424,2325,24126,2 27,12
29 14,02]15,86(17,52(19,0420,4421,7522,96[24,11 25,2 26,22]27,2 28,12
30 14,92116,77(18,44/19,9721,38[22,69[23,9225,0826,1727,2 28,18129,11
31 15,82]17,68(19,36120,9 [22,32[23,6424,8826,0427,14[28,08129,1630,1

32 16,71(18,58(20,2721,8323,2624,5925,83]27,0 [28,1129,16;30,1631,19
33 17,6 [19,4821,1822,7624,2 [25,54[26,7827,9729,0830,14/31,1432,19
34 18,4920,3822,1 23,6825,14[26,4927,7428,9430,0531,12|32,12|33,08
35 19,3821,28(23,0224,6 26,0827,6428,7 29,9131,0232,1 |33,12|34,08

BraaxxHoc 40% [45% [50% [55% 60% [65% [70% [75% [80% [85% 90% [95%
Th
%
Temriepar

ypd
°C

Kontposinpyemsie komriereHuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30

Kputepun oLieHKH:

— OneHka «5» CTaBUTHCSA, €C/IM yUallldiCs BBITIONHSET paboTy B MOJHOM oObeMe C
cobsroeHreM HeoOX0IMMOM TI0C/Ie[OBaTeTbHOCTH MIPOBE/I€HHS OTTBLITOB Y U3MEpeHUH;
CaMOCTOSITe/IbHOU pal[iOHAIbHO MOHTHUPYET He0OX0AUMbIe 000PY/I0BaHHE; BCE OITBITHI
MPOBOJUT B  YC/OBUSIX U PEXHMMax, 00eCreudBaroIUx IT0/yYeHHe TPABUIbHBIX
pe3y/nbTaTOB U BBLIBOJIOB; COO/MOAAaeT TpeOOBaHMS IMpaBW 0e30MacHOCTU TPY/ia; B
OTueTe MPABU/IbLHO W aKKypPaTHO BBITIOTHSET BCe 3aMCH, TaOIHUIIbI, pUCYHKH, YEPTEeXH,
rpadvKy, BLIYMC/IEHNS; PAaBUIbHO BBITIOHIET aHa/IN3 TIOrPeITHOCTeH.

— OrneHka «4» CTaBUTCA, €C/IM BBITOMHEHbI TpeOOBaHUS K OLEHKUA «5», HO ObLIH
JIOTy1i[eHbl [Ba-TPU HeZloueTa, He Oosiee 0/fHOM Herpy0Ooit OIIMOKY 1 OZHOTO HeZloyeTa.
— OrueHkKa «3» CTaBUTCS, ecid paboTa BBIMO/JIHEHA He TOJHOCTBIO, HO 00beM
BBITIOJTHEHHOH YaCTH TaKOB, TI03BOJISIET MOTYUUTh ITPaBU/IbHbBIE Pe3Y/IbTaThl U BLIBO/IBI:
eCJI B XO7ie TPOBe/IeHHsT OIbITa ¥ U3MepPeHHH ObUIH JAOMYIeHbI OIIMOKH.

— OreHKa «2» CTaBUTCS, ecad paboTa BBIMOJHEHA He TIOMHOCThIO U 00BeM
BBIITOJIHEHHOMN YacTy paboT He MO3BOJIAT C/Ie/1aTh TPABUIBHBIX BBIBOZOB: €CJTH, OTTLITHI,
M3MepeHwUs], BIUUC/IeHUs], HaOM0ieH sl TIPOM3BOJUIUCH HeTIPaBU/IBHO.

JIabopaTopHbIe padoThI

JIaboparopHasi padota Ne 3
Onpeje/eHue MOBePXHOCTHOI0 HATKeHUA KHIKOCTH.



Ilenb 3aHATUA: HAYUWUTLCS OIpeJe/siTh TMOBEPXHOCTHOE HATsDKeHUe BO/Ibl
MeTO/|OM OTPbIBa PaMKH.

Ilepes Haua/ioM 3aHATHS He00X0JUMO 3HATh: OrpejeseHrHe U (QOpPMYJy
TIOBEPXHOCTHOT'O HaTsDKEHUST BOZIbI METO/IOM OTPbIBA PAMKHU.

ITocie 3aHATHA  HEOOXOAMMO yMeTb: OfpefensTh  KO3(PQuieHT
TIOBEDXHOCTHOTO HaTSDKEHUsI C  HWCIOo/b30BaHWeM (POpMyJibl  TTOBEPXHOCTHOTO
HaTsDKeHUSl.

O0OopyaoBaHue: KoMIbioTep, VIHTepHeT, MHCTPYKI[MOHHAs KapTa.

Copepxanue U Teopusl.

Y BCAKOM JKMAKOCTM — CYI[ecTBOBaHWe CBOOOJHOW TIOBEPXHOCTH.
MonekynisipHOe [aBjieHWe HarpaB/ieHO BHYTPb >XUAKOCTH, TepreHAUKYJISIPHO K
cBODOO/IHOM TOBEPXHOCTH.

Cuibl TIOBEpXHOCTHOTO HaTshKeHUs B Jit000M TOUKe MOBEPXHOCTH HarlpaB/ieHbl
MO KacaTelbHOM K Hel U MO HOpMaiu K /000MYy 3/71eMeHTy JIMHUW, MBICJEHHO
NIPOBeJIeHHOW Ha MIOBEPXHOCTH KUJKOCTH.

Kos(puimeHT 1OBEPXHOCTHOTO  HATSDKEHWST  UYMC/IEHHO  paBeH  Cujie
MIOBEPXHOCTHOT'0 HaTSDKeHWs, IeMCTBYIOLLeH Ha eJUHULY JIJTMHbI JIMHUH, pa3e/stoiei

F

MOBEPXHOCTh Ha yactu: ~  Z (1)

B cucreme CU ko3 duiiieHT MOBePXHOCTHOI'O HaTshKeHUs « uaMepsietcsi B H/m.

KosduimeHT moBepXHOCTHOTO HAaTSHKEHUS 3aBUCUT OT MPUPOAbBI KUAKOCTH. A
3aBUCHT TakKKe OT TOTO, Kakas cpefia HaXOAWTCS HaZ, CBOOOJHOM TOBEPXHOCTHIO
)Xugkocth. CrefcTBUEM CUIbl TIOBEPXHOCTHOTO HATSUKEHWs], [JEeMCTBYIOLEeU Ha
eVHULYy TUIOLIaZM TIOBEePXHOCTHOTO (JIOs, SBJIAETCA MOJIeKY/IIpHOe [laBjieHue.
KosdhduiieHT moBepXHOCTHOTO HaTsDKEHUs] MOXKHO OTpeJie/IuTh MyTeM U3MepeHust
CWJIbl, KOTOPYIO HYKHO MPUJIOKUTh MEePIeHAUKY/ISIPHO K MOBEPXHOCTH XXUAKOCTU 151
OTpbIBA Pa3/IMYHBIX TBEPABIX Te/ OT 3TOW NMOBepxHOCTU. Ecnu cuma, gelicTByoIIas Ha
TeJI0, PaBHA M0 BeJIMUKMHE CUJIe TIOBEPXHOCTHOI'O HaTsS)KeHUs1, TO TeJI0 OTOPBEeTCS.

OpauM U3 crocoboB u3MepeHUs: KO3ddulleHTa O SIBASETCS MeTOJ OTphbIBa
KoJibLia. KosbLio, MU3roToB/IeHHOE U3 MaTepuasa, XOpOLI0 CMauruBaeMOro >XUJKOCTBIO,
TIPUBOJUTCS B CONPUKOCHOBEHHUE C €€ MOBEPXHOCTbI0. PacCMOTPUM KOJIBLIO C BHELITHUM
auameTpoM d; ¥ BHYTPeHHUM [uaMmeTpoMm d, , Kacaroleecsi TOBEPXHOCTH >KUJIKOCTH.
TosuHa Konbiia b .

[Ipy MOJHATAM KOJibLIa C TIOBEPXHOCTH TIPOUCXOAUT pa3pbiB TOBEPXHOCTH
JKUJKOCTH TI0 KPOMKaM KoJblja. JI/liHa rpaHuUlibl Tiepesi OTPbIBOM KOJIbLIa, TI0 KOTOPOU
TIPOUCXO/IUT Pa3pbIB MOBEPXHOCTU, COCTaB/ISIET

L=TE(d1 + dz) :n((}ﬁ +(0{ - B) =23‘E(01 - ﬁ =23'E(d2 +ﬁ. (2)



W3meputs cuny F, HeoOX0AUMYO [7Isl OTPbIBA KOJbLia, MOXKHO I10 popMmysie: . . .
3,
rJie A&x — cCpeJiHee yJIMHEeHHe TPY>KUHbI B MOMEHT OTPbIBa KOJIbLIA.
[TpyHUMNManbHass CxeMa YCTAaHOBKM [l ompefesieHusl  Ko3(@uieHTa
TIOBEPXHOCTHOT'O HaTs’KeHUs h300pakeHa Ha puc. 1.

Puc. 1. Cxema ycTaHOBKU
K npykvHe nozBsellrBaeTCs MeTa/l/Inyeckoe KosbLo. ITepes HauamoM Kaxxzaoro

OIIbITa KOJIBbL[O MPOTUPAIOT U MPOCYLIMBAIOT. BpalljeHrem BUHTa OmycKaeM KOJIbLIO 10
COTIDUKOCHOBEHHSI C TIOBEPXHOCTBIO >KMIKOCTH, TIPU 3TOM HY)KHO CJIe[IUTh, UYTOOBI
JKUJKOCTU He KacaJiCs CTOJIMK I/ pa3HOBECOB, BIIMCAHHBIM B KOJIBLIO.
Y@ xVe < Vwe < Ve s v@m V6 Vo xV Gy xVwome <V 5 om V0 o x Voo %O NHCaHHe YCTAHOBKH
o Yoo | e e W e e | e AA BUPTYya/IbHOHU
” nabopaTopHoi
e el pabdoThbI

=an DKCIIepyMeHTa/IbHast
fireem yCTaHOBKA
Tpe/CTaB/ieHa Ha
pucyHke. B rmnpasom
HWKHEM yIJly [JlaHa

< C | © mediadidaktikaru/m
£ Cepeucn &) PortableApps.com i 1

CTpatnupl caita

Y4aCTHHKM HGDCMS'DM KOABLLO M MPYXKMHbI
3Hadkm

k= 1 ) Hin

di=| % |3 mm

Ofuee

2.01. Mpoeepka
sakoHa
U30TEpMUYECKOTD
npoecca Boil

h= 2|3 MM

dy= 52 MM

2.02. Mposepka
3aKoHa U300apHor
npouecca ef-
Mioccaka

S MM

IMaHeJIb «KUJKOCTb», Hd

TEMMEPATYPHOM

2W o n"SIE

el e KOTOpOH MO>KHO
M30XOPHOIO MpoLecca XuakocTs

‘ff:n.bt:ggenenewe “E! 0 ::::Q BI)I6paT]) po,q
TBEPALIX TEN ¥EPOCUH >KHAKO CTH M

e ; [TocepeauHe,

i HaXOJUTCH naHe/b

Pl < [1aDAMETPhI  TTPY KMHBI

U Kojblla». Ha Hel
MO>KHO MeHSITh KO3((PULIMEeHT >KeCTKOCTU TIPY>XUHBI, AUaMeTp KOJiblja U TOJILUHY
Kosblia. HaBesist Ha KOJBIO U y/ep>KUBasi TIPaByH0 KHOTIKY MBI MOYKHO TIPUBECTU B
OBWKeHUsT Kosblia. [ast Toro, 4robd MpUNTH B UCXOAHOE TOI0XKeHUs HeoOXogumo
Ha)kKaTb Ha KHOITKY «cOpoc». Vcrosb3ysi TipeCcTaBlIeHHY0 YCTaHOBKY, AOCTUTAeTCs
1]eJTb TIOCTABJ/IEHHOM JTabOPaTOPHO# paboTHI.

Y nams

I11aH BBINO/THEHHUS PA00ThI
cceuike https://www.youtube.com/watch?v=9pcaBm21Jf8 u
KakuM 00pa3oM TIpOBOJAUTCS

1. TIleperigute 1O
MPOCMOTPUTE  BH/EOYPOK KOTOPbIN  TOSICHUT,
naboparopHast paboTa B peasibHbIX YC/IOBHSIX.

2. [TeperauTte no ccouike http://mediadidaktika.ru/mod/page/view.php?id=346
Y BBITIO/THSIMTE TMOC/1e[]0BaTe/TbHOCTD [IeCTBUH, OMMCAaHHbIX HUXKeE.




3aganue. OnpedeseHue Nn08epXHOCMHO20 HAMSAMCEHUS 800bl, MAC/1d, KEePOCUHA.

1. 3anycTuTh BUPTYaIbHBIA CTEH],

2. BuibpaTh ucciieiyeMyto >KUJKOCTh U3 TpeX BO3MOXKHBIX: BOJ]a, Mac/i0, KEPOCHH.

3. YCcTaHOBUTH MapameTphl KOJIbLia U TIPYKHUHBI: )KeCTKOCTb K, BHyTpeHHHUM AuameTp di,
TOJIIIUHY KOJibLia h (8b160p OaHHbIX 8eAUYUH HA 8alle yCMompeHue)

4. OnpefenuTsb IMHY FPAHULIbI pPa3pbiBa M0 OJIHOMY U3 PaBeHCTB B (popmyiie (2)

5. IIpuBecTH KOJIBLIO B CONIPUKOCHOBEHME C KUAKOCTbIO Ax = (.

6. MeayieHHO TOAHUMATh KOJIbLO, MpUJaBas IpupaleHue CKaThr TNpyXKuHbl Ax 0.
3adukcupoBaTh MOKa3aHHe AX B MOMEHT OTpbIBa KOJIbIIa.

7. HaxxaTh KHOTIKY «cOpoc». IIpogenars omnbIT 3—5 pas.

8. PaccuuTaTh CpeJHIOK CUIy yNPYrOCTH, KOTOPasi B MOMEHT OTpPbIBAa KOJ/bLja PaBHA
CHr/ie TTOBePXHOCTHOT'O HaTsbKeHuUs o gopmyiie (3)

9. PaccuuTatiTe K03(h(dULIMEHT MOBEPXHOCTHOTO HaTshKeHus 110 ¢opmye (1).

10. Pe3ynibTaThl U3MepeHUi 3aHecHTe B TAO/HULy (pacuembl HUdCe 3anUCaHbl OOANHCHBI
00513ame/1bHO).

11. PaccurTaTh NMOrpeHoCTb U3MePEeHUH.

F|_
N(—) SKUITKOCTE ks dls d2, h, AX, ﬁ’ L: 0 ) Or Ao s| Foy
/1 A Hm |mMm |M |M|M M M i—I H/m |HM |HM | %
1
2
3

12. CdopmynmpoBaTh BbIBOJBI.

KoHTpo/1bHBIE BOIIPOCHI

1. B Kakyr CTOPOHY eMCTBYeT Cr/ia TIOBEPXHOCTHOTO HATSKEHUS?

2. OObICHUTL SsiBJeHHWEe TI0BePXHOCTHOTO HaTshkeHUWs. UTo Ha3biBaeTcCs
K03(PULIMEeHTOM MOBEPXHOCTHOI'O HaTSHKEHUsI?

3. Kakue KocBeHHbIe MeTO/Ibl OripeJeneHust Ko3ddulirieHTa MoBepXHOCTHOTO
HaTspKeHUs1 Bbl 3HaeTe, UX CyTh?

4. OOBsICHUTE TOIHATHE U OIyCKaHHe >KUJKOCTeN B KalW/IISIPHBIX TPyOKax,
MO>KHO JIU OTIPe/IeSTUTh o , UCTIOMb3Ysl KalWIsIpHbIe TPYOKU 1 Kak?

KonTtposinpyemsie komrieteHuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-T11.7.; JIP2,
JIP4, JIP23, JIP30

Kputepuu oLieHKuU:

— OreHKa «5» CTaBUTBCS, €C/IM YUall[UiCs BBINOJHSET paboTy B IOJIHOM 00BeMe C
cobJtroieHreM Heo0X0[TUMO# TToC/IeI0BaTe/TbHOCTH ITPOBEIEHMSI OTIBITOB M 3MEPEeHUI;
CaMOCTOSITe/TbHOW PallMOHA/IbHO MOHTHPYeT HeobxouMblie 000pyI0BaHHE; BCE OTIBITHI
TIPOBOAIUT B  YCJOBUSX W peXuUMaX, 00eCreuurBalOMUX TIOIyYeHHe IpaBUIbHBIX
pe3y/JbTaTOB U BBIBOJOB; COO/0/aeT TpeboBaHUsI mpaBui 06e30MacHOCTH TpyJa; B



OTUeTe MPABU/ILHO M aKKyPaTHO BBITIOTHSET BCe 3aMUCH, TaOIHIIbI, PUCYHKH, YEPTEXH,
rpadvKH, BLIYMC/IEHHS; PAaBUIBHO BBITIOTHAET aHaIN3 TIOTPEITHOCTeH.

— OneHka «4» CTaBUTCA, €C/IM BBITOHEHBI TPeOOBaHUS K OLEHKU «5», HO ObLIH
JOTYIT[eHbI IBAa-TPU HeJjoueTa, He 6oJiee ofHOM Herpy0oii OIMOKY M OZJHOTO HejoueTa.
— OueHka «3» cTaBUTCS, ecnd paboTa BBLIMIOJHEHA HE IIO/THOCTBIO, HO 00beM
BBITIOJITHEHHOM YaCTU TaKOB, TT03BOJISIET TMIOTYUNUTD TTPABU/IbHBIE PE3YIbTaThl U BBIBO/IBI:
eC/TM B XO/ie TTPOBeZIeHUS OTbITa ¥ U3MepeHUl ObIJTH TOIYIIeHb] OIMOKH.

— OleHKa «2» CTaBUTCs, ecid paboTa BBHINOJHEHA HE IIOJIHOCTBI0O U 00BeM
BBITIOJITHEHHOM YacTy paboT He TI03BOJIST C/le/1aTh MPaBU/IbHBIX BHIBO/IOB: €CJTH, OITBITHI,
W3MepeHUs], BEIUMC/IeHMs], HaOIF0eHHsT TTPOU3BOIM/INCH HETIPaBU/IbHO.

KonTposibHasi pabora Ne 2
Ilo pa3peny «MoJiekynsipHas ¢U3UKa U 0CHOBbI TEPMOAMHAMUKN»

1 BapuaHT

1. I'a3 B kosmnuectBe 1000 mosient mpu gasnenuu 1 MIla umeet Temnepatypy 100° C.
Haiitu 06beM rasa.

2. Ilpu Kakou TeMniepaType CpefHsid KWHeTUUeCKast SHeprus MoCTynaTe/bHOrO
[IBUKeHUs1 MOJIeKyJ1 ra3a pasHa 12,42-10-21 [Ix.

3.UeMy paBHa BHYTPeHHss SHeprus 5 MOJib OJHOAaTOMHOIO ra3a Ipy Temrieparype 27°
Cc?

4. I'a3y niepesiaHo KommuecTBo TerioTel 300 1K, ero BHyTpeHHsIsI SHeprust
yBeumiack Ha 200 k. Uemy, paBHa paboTa, coBepIilieHHasi Ta30M?

5. TerioBOY ABUTaTe/Ib MOTy4YaeT OT HarpeBaresisi 3Hepruro, pasHyro 1000 Ik, 1
otaaeT xonoAunbHUKY 3Hepruto 800 k. Uemy paBeH KII/I TerioBoro apuraresis?

2 BapuaHT

1. PaccuuTanite TeMnepaTypy, MpU KOTOPOM HaxXxOAATCS 2,5 MOJIb ra3a, 3aHAMatoIero
obweMm 1,66 /1 1 HaxoAsIIerocs 1oz fasaeHyueM 2,5 MITa.

2. ITpu Temniepatype 27°C maBiieHue ra3a B 3akKpbiToM cocyze 75 klla. Kakum Oyzet
JlaBjieHuy npu temriepatype -13°C?

3. KakoBa BHyTpeHHsis1 3Heprusi aproHa maccout 200 r npu temneparype 17°C?
(monsgpHast macca aprosa 40 r/mMosib)

4. Oripefie/IUTh BHYTPEHHIOK SHEPrui0 0HOAaTOMHOIO W/lea/IbHOT'O ras3a ecjid OH
ToJTyur/ KojimaecTBo TeryioThl 1000 /K v coBepiiv rpu 3ToM paboty 400 [Ix.

5. TeryioBoM ABUTraTe b 3a LIUKJI MOJTyyaeT OT HarpeBaTesst SHepruto, pasHyto 1000
Ik, n otgaet xonoaunbHUKY SHepruto 700 k. Uemy paBen KII/I TeriyioBoro
JBuraresisi?

3 BapuaHT

1. B 6anmone o6bemom 100 1 HaxoauTcs 2 T KUCI0po/a 1pu Temreparype 47°C.
KakoBo f1aByieHue ra3a B 6asioHe? (MossipHasi Macca Kucaopoga 32 r/MoJib)

2. OnpenieNTh CPeJHIOI0 KUHETUUECKYH SHEPTUIO MOCTYaTeTbHOTO [IBI)KEHUS
MoJ1eKyJ1 rasa rpu 17°C.



3. KakoBa BHyTpeHHsis1 3Heprus 10 MoJib 0JHOaTOMHOTI'O M/eabHOro rasa npu 127°C?
4. TIpu cooO11ieHnH ra3y KoauuecTBa TerioTbl 6M /K OH pacIIMpUICsS U COBEePIII
paboty 2 MIx. HaiinuTe n3MeHeHWU BHYTPeHHEM SHepruu ras3a. Y BeJMunaach OHa
WA YMEeHbIINW/Iach?

5. Uemy paBeH MakcumasibHbIU KIT[I naeaabHOro TEjIOBOro ABUraTessi, eciv
TeMIiepaTypa HarpesaTess paBHa 455°C, a xoyioguibHuKa — 273 °C?

4 BapuaHT

1. Hatigute 06beM Bosopoa Maccoii 1 kr nipu Temmepatype 27°C u gaBnernu 100
klla. (MosispHast Mmacca BoJopo/ia 2 r/M0Jib)

2. Belunciure n3mMeHeHve BHyTPeHHer SHeprUuu BOI0OPO/a, HaXOAIerocs B
3aKpBITOM COCYyZe, IpU ero HarpesaHuu Ha 10°C. Macca Bozgopoza 2 Kr, MoJisipHasi
mMacca Boopoja 2 r/MoJib.

3. 'a3y nepegano konuuecTBO TerioThl 300 [I)K, ¥ TIPU 3TOM OH COBepILU/I paboTy
100 Ix. Yemy paBHO U3MeHeHHe BHYTPEHHEN SHepruu rasa?

4. B karuisipHo# TpyOKe paauycom 0,55 MM >KUIKOCTb TIO/IHS/IaCh Ha BbICOTY 11
MM. Hality K03 pULIMeHT MOBepXHOCTHOTO HaTSKEHUS KUAKOCTH. [110THOCTD
xupkocty 800 kr/m3.

5.TerioBoii ABUTaTe/H COBepIIaeT 3a 1K/ pabory 100 k. Kakoe Ko/uecTBO
TeIUIOTHI TT0/Iy4YeHO TPy 3TOM OT HarpeBateJis, ecivd KII/I neuraresns 20%?

5 BapMaHT

1. KakoBa Temniepatypa rasa npu gasjieHuu 100 klla 1 KOHLIeHTpaLUU MOJIEKYJT
1025 m-3?

2. OrnipefiesiTe KOHLIEHTPALIMIO MOJIEKYJI ra3a, Haxo/slerocs noz, Aasaenuem 200
klTa npu Temneparype 300 K.

3. Kak ¥ Ha CKOJTbKO U3MEeHW/IaCh BHYTPEHHSISA SHEPTUsl ra3a, eC/Iv TPy ero
anrabaTHOM CKaTWM HaJl HUM Oblyia coBepiiieHa pabora 200 /Ix?

4, I'a3y nepegano KosnuectBo TeryioTel 100 1K, ero BHyTPeHHSIA SHeprust
yBenrunsiack Ha 50 /bk. Uemy, paBHa paboTa, coBepiiieHHasi Ta30M?

5. MakcumanbHbiv KITI ngeansHOro tervioBoro gsuratens paBeH 20%. Haiigure
TeMIiepaTypy HarpeBareJsisi, eC/Ii TeMreparypa Xoaogu/ibHuKa 27°C.

Kontposinpyemsie komriereHuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30

Kputepuu OLIeHKH:

- «5» cTaBUTBHCA 3a paboTy, BLITIOJTHEHHYO TTOJIHOCTHIO Oe3 OIMO0K U HeJJ0OUeToB.

- «4» cTaBUTHCS 3a pabOTy, BHITIOJHEHHYIO TOJHOCTBIO, HO TIPYU HA/IMUUU B Hell He
6onee oxHoii rpyboii u ogHON Herpy6oii ommMbOKH U OHOTO HeloueTa, He Gosee Tpex
HeZI0UeTOoB.

- «3» CTaBUTBCH, €C/TU CTY/IeHT MPaBUILHO BLITIOJIHUAJI He MeHee 2/3 Bcel pabOThI WK
JOTTYCTH/T He OoJjiee ofHOM Tpy0oii OITMOKY U BYX HEZI0UeTOB, He Oojiee ofHOM Ipy0oii
¥ ofiHOW Herpyboii ommbKu, He 6Oosiee Tpex HerpyObIX OIIMOOK, OJHOUW HerpyOoii
OIITMOKHU U TPeX Hell0UeTOB, IPY HaIMUUK 4-5 HeZI0UeTOoB.



- «2» CTaBUTKCS, €CJI YUCIIO OLTMOOK U He/J0UeTOB MPEBLICHIO HOPMY OLIEHKU «3» WUJTH
TIPaBU/IbHO BBITIOJIHEHO MeHee 2/3 Bcell paboThl.

Pa3pen 3. DiiekTpojuHaMHuKa
Tema 3.1. JieKTpHUecKoe moJjie

Y cTHbiU onipoc (YO)
1. Uto Ha3bIBaroOT 3/eKTpu3alueit Tea? CriocoObl 3/IeKTpH3aliiu.
2. UeM oT/MUaeTcsi 3/IeKTPOCTaTMUYECKOe B3aUMOJENCTBUE OT BCEMHUPHOTO

TATOTeHUs?

OnekTpoMeTp. UeM oripefe/sieTCs 3HaueHue 3/IeKTPUUeCcKoro 3apszaa?

3aKOH COXpaHeHUs JIeKTPUUYeCcKoro 3apsija. M3onvpoBaHHas cucrteMa.

3akoH KysoHa.

Kak HarpaB/ieHa KyJIOHOBCKasi CH/la U KAKOMY 3aKOHY OHa IOJUHUHSeTCS?

EvnuLa siekTpruueckoro 3apsga. Yto npuHuMaetcs 3a 1Ki?

B yem CcOCTOUT MPUHLIUM CYTepro3uLuu? (/151 CU/Ibl ¥ HaTIPSDKEHHOCTH)

. Iloka3zaTb Ha pUCYHKe.

10 DJleKTprUUecKoe moJie U ero cBorcTtBa. CyllleCTByeT /M 3/eKTpUUYECKoe TMoJie
Pa3/IMUHbIX UCTOUHHUKOB B OJJHOM W TOU K€ TOUKE W KaK OHU [eMCTBYHOT Ha
3/71eKTpUYeCcKue 3apszbl?

11.Harpsi>keHHOCTB 110J1. EiHMLIA HATIPSYKeHHOCTH. 3aBUCHUT JIW HaTIPS’KEeHHOCTh

12.monisi oT Tpo6BHOTO 3apsijja TMIOMEIeHHOTO B JJaHHYI0 TOUKy mosisi? OT 3apsiza,
CO3/arolLlero mnoss?

13.9T0 Ha3bIBaeTCsl TMHUEN HaMNps>KeHHOCTH 3/ieKTpudeckoro nossi? [Toka3aTh Ha
DUCYHKe pacripejie/ieHde JIMHUA HanpsDKeHHOCTM BOKDPYT  YeIMHEHHBIX
TOYEYHBIX 3apsA0B. MOT'YT /i OHM MepeceKaThbCsl WK KacaTbCs ApyT Apyra?

14.Y1o Ha3biBaeTCsi OAHOPOAHBIM 3JIEKTPUUYeCKUM TosieM? IIoka3aTb Ha pUCYHKe
pacripefiesieH1e JIMHUM HarpsyKeHHOCTU OJHOPOJHOIO 3/IeKTPUUECKOTO TI0JIS.

15.Byzet mu 3apspkeHHOe Teso B 3/IEKTPUUYECKOM T10jie 00s13aTe/TbHO ABUTAThCS 110
JIMHUSM  HamMpsPKeHHOCTH 3TOTO MOJIA, eI HUKakKhe [Jpyrve CWibl He
JIeUCTBYIOT?

16.YT0 Ha3bIBaeTCs MOBEPXHOCTHOU MJIOTHOCTBIO 3apsifid, JIMHEMHOM TJIOTHOCTBIO
3apsiga?

17.HarpsiKeHHOCTb T0JId MeXK[y Pa3sHOMMEHHO 3apsyKeHHbIMU IJIaCTUHAMU, BO
BHeIIIHEeM MIPOCTPAHCTBe.

18.Hanps>keHHOCTH M0J1S1 pPABHOMEPHO 3apsKeHHOU c(epruecKou MOBEePXHOCTH, Ha
PACCTOSTHUM OT ChepUueCKOM ITOBEePXHOCTH, B TI0O0M TOUKe BHYTPH PaBHOMEPHO
3apsKeHHOU Chephl.

19.Kakue 1o/l Ha3bIBAlOTCS  TOTeHIMalibHBIMU? Uemy paBHa pabora
3J1eKTPUYECKOr0 M0JIsA [PY NepeMellleH!H 3apsi/ia 10 3aMKHYTOM TPAaeKTOpUr?

20.BeiBog; hopMysibl  pabOTBI  3/IEKTPUUECKOTO TIOJ/II TOUYEYHOIro 3apsifia IIpH
riepeMelt[eH|H MPOOHOTO 3apsi/ia U3 OHOW TOUKH I0JISI B IPYTYIO.

21.YemMy paBHa NOTeHLXA/IbHAS SHEPrUsl B3aUMOJEUCTBUS ABYX TOUEUHbIX 3apsi0B?
Cas13b MeXKTy paboToi 110 TepeMelleHHI0 3apsiZia U TOTeHIaIbHOW SHepruei.

LCoON AW



22.UTo Ha3biBaeTCs MOTEHLMAJIOM 3j1eKTpuueckoro mnoss? IloTeHiuan mons
TOYEYHOro 3apsi/a.

23.Kak cBsizaHa paboTa mpu nepeMellieHUA 3apsifia B 3IeKTPOCTaTUYECKOM T10Jie C
NOTeHLMa/laMU B HAYa/IbHOM U KOHEYHOM TOUeK TPaeKTOpuu?

24.YTo Takoe >KBUIIOTEHLMa/IbHAasA TIOBEPXHOCTh? Kak pacrnosioKeHbl JIMHUU
HarpsyKeHHOCTU 3JIEKTPUUECKOIO T10J15 110 OTHOLLIEHUIO K SKBUIOTEHLIUAIbHbIM
TIOBEPXHOCTSAM?

25.Kak oripezieiuThb MOTeHLMa/l pe3y/bTUPYIOLLero 3/IeKTPUUYeCKOoro I0Jisd, eciv B
[JAHHOU TOUKe 371eKTPUYeCKue M0JIs1 CO3[,aHbl HeCKOJIbKMMU 3apsijaMu’?

26.ITouemy BHYTpYM MNPOBOJHUKA BCe TOUYKW HUMEIOT OJWHAKOBBIM IOTEeHLHall,

paBHbIﬁ IMMOTEHIIXAJ/IY HAd ITOBEPXHOCTH 3TOT'O HPOBO,[LHI/IKa?
27.KakoBbl MeXaHHU3MbI MOJIIprU3aliun ,Z[I/IBJ'IEKTPI/IKOB?

28./1151 yero mnpeAHa3HaueHbl KOHAEHCATOPbI? UTO Ha3bIBaeTCs 3JIEKTPOEMKOCTBIO

KOHJeHcaTopa? POpMYy.Jibl.

29.0Heprus 3apsyKeHHOIro KOHZJeHcatopa. IIIOTHOCTb 3Hepruu 371eKTPUUeCcKoro

110Ji1. POpPMY/JIbI.

30.Popmybl 7151 OTIpefiesieHrst EMKOCTH [I/1s1 ITapasiie/ibHOTO U M0C/iej0BaTeIbHOTO

BKJ/IFOUEHMHA.

Kontposinpyemsie komneteniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu oLieHKU:

OTtMeTKa «5»

TIOJTHO PaCKPbITO COJlepyKaHue MaTepuasa

YETKO U MPaBUWIbHO JaHbl OTIpe/ie/IeHUs1 U PaCKPBITO COJlepyKaHue TIOHSITHUH, BEPHO
HCI0/Ib30BaHbl HAyYHbIE TEPMUHBI

JJTsT JOKa3aTeIbCTBA MCI0/Ib30BaHbl pa3/iMuHble YMeHUsI, BBIBOZbI U3 HaOJTIOjeHUH,
OIILITOB

OTBET CaMOCTOSITe/IbHBIM, UCIT0/Ib30BaHbl paHee MpHoOpeTeHHbIe 3HAHMS.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lepyKaHue MaTepHasa

B OCHOBHOM MPaBUJ/ILHO /IaHbI OTIpe/ie/IeHus TOHATUN U UCT0J/Ib30BaHbl HAyUYHbIE
TePMUHBI.

OTBEeT CaMOCTOSITe/IbHBIN

orpe/ie/ieHUs IOHATHI HeTlo/THbIe, I0MyIleHbl He3HauUUTe/IbHble HapyIleHu s
T10C/Ie[OBATeIbHOCTH U3/I0KEHHSI, HeOOJIbIIINe HETOUHOCTH ITPH MCII0/Ib30BaHUH
HayUYHBIX TEDMHUHOB WIH B BBIBOZaX U 0000ITIeHHUSIX

TpaBWIbHbIE U UeTKHE OTBEThI Ha BOMPOCHI yTOUHSIOII[Er0 XapakTepa (Mo3uLys
TTIOHMMAIOIITUH)

OtmeTKa «3»
YCBOEHO OCHOBHOE COZiepKaHre yueOHOTo MaTepHasa, HO U3/10)KeHO )parMeHTapHo,
He Bcer/ia roc/jiej0BaTeIbHO

onpe/ie/ieHUs OHSITUM HEJJOCTaTOYHO UeTKHe



He WCI0JTb30BaHbI B KaueCTBe [J0Ka3aTeIbCTBa BBIBO/bI U 000011[eHNs 13
HabJ10/leHnH, JoMylleHbl OIIMOKY TIPY UX U3/10KeHUH

JIOMy1ieHbl OIIMOKY U HETOYHOCTH B UCIO/Ib30BAaHWK HAYYHOUM TePMUHOJIOTHH,
onpeziesieHye MOHSATHUU

TIpaBU/IbHbIE U YETKHE OTBEThI HAa BOIIPOCHI HABOAAILEr0 U KOHKPETU3UPYIOLLIero
xapakTepa (IOo3ULs KPUTHK)

OTtmeTKa «2»

OCHOBHOE cojiepykaHHe yueOHOro MaTepuasia He pacKphITO

He JIaHbl OTBETHI Ha BONPOCHI HABO/SILEr0 U KOHKPETU3UPYIOIIero XapakTrepa
JIOTTyIIleHbI TPyOble OIIMOKY B OTIpe/ie/IeHUH ITOHSATHH, TTPU UCITO/Ib30BAaHUU
TePMUHOJIOTUM.

TectupoBanmue (T)

1. VICTOYHUKOM 3JIEKTPOCTaTUYECKOTO MOJIS SABJISIETCH ...
A. IToCTOSIHHBIM MarHwur.
b. ITpOBOHUK C TOKOM.
B. HernogBwXHbIN 3/1eKTPUUECKUI 3apsi/.
['. ABVWKYILMKCS 3/1eKTPUYeCKUN 3apsi,.

2. Kakoi u3 Fpa(bI/IKOB Ha PpHC. COOTBETCTBYET 3dBUCHMMOCTH MOAYJIA KYJ'IOHOBCK0171
CHJIbI, ,E[EIZCTBYI-OH.[EIZ MeXAy ABYMSA TOUYEUHBIMHU 3adpsAidMH, OT PACCTOAHHA MEXIAy

3apsijamu’?
F F F F
I
0 0 0 0
R R R R
1 2 3 4

A.1. Bb.2. B3.T.4.

3. B ogHy U Ty Xe TOUKy OJHOPOAHOTO 3JIEKTPUYECKOrO IO0Jisi BHauaje MOoMeCTU/IN
TPOTOH, a 3aTeM — 3J/IeKTPOH . BenuunHa Ky/JIOHOBCKOM CHJ/IbI, JE€UCTBYOILed Ha
yacTuyys, ...

A. He vi3meHunace.

b. YBenuuusnace.

B. YMeHbmmnace.

I'. BHauasie yBeiiumniach, a 3aTeM YMEeHbIIN/IacCh.

4. Kak U3MEHWUTCS Cula KYJIOHOBCKOTO B3aWMOJEWCTBUSI [IBYX TOYEUHbBIX
HEIO/IBVKHBIX 3apsiZiOB [PU YBeJIMYEHUU PACCTOSTHUSL MeXXy HUMU B 4 pasa’?

A. YBenuuurcs B 4 pasa.

b. YMeHb1muTCo B 4 pasa.



B. YBenuuurca B 16 pas.
I'. YMenbuTcs B 16 pas.

5. Kak u3MeHUTCA Cuia 3/IeKTPOCTaTUYeCKOrO B3aUMOJEUCTBUS [ABYX TOUEUHBIX
HETIO/JBW)KHBIX 3apsA/I0B MPU MepeHeCceHry UX U3 BaKyyMa B Cpefly C JU3/IeKTPUUeCKOu
TPOHHULIAeMOCTBIO 81, ec/ii pacCTosiHAe MeXKy HUMU OCTaeTCs MPeKHUM?

A. He usmenurcs.

b. Ymenbmutcd a 81 pas.

B. ¥YBenuuurcs B 81 pas.

I'. YMmenbmTcs B 6561 pas.

6. Ha puc. mpuBegeHo rpaduueckoe n3o0pakeHe 371eKTPUUeCKOT0 TI0JIsi C TIOMOII[BIO
MUHAM HamnpspkeHHOCTH. Ha KakoM ¢W3 pHCYHKOB H300pa)keHO OJJHOPOJHOE
3J/IeKTpUYecKoe rosie?

4+ 4+ 4+ 4+ o4

S ==
e

AN 4

Al. Bb.2. B.3. T'. 4.

4

7. Kak U3MEeHHUTCS 10 MOY/TH0 HaNPSDKEHHOCTh 3JIEKTPUYECKOrO0 M0Jis B IAHHOM TOUKe
TP YMeHbLLIEeHUM 3apsifia, CO3/atolLero 1mose, B 3 pasa?

A. YMeHblIMTCH B 3 pasa.

b.YBenuuurcsa B 3 pasa.

B. YMenbluTcs B 9 pas.

I'. He u3meHurcs.

8. Pa3HOCTb TIOTEHI[MAZIOB MeKAy OOKnaakamMu KoHzaeHcaTopa 200 B. OnekTpoH
TiepeMelraeTcst U3 TOUKU 1 B TOUKY 2 Tak, Kak MoKa3aHo Ha puc. Yemy paBHa paboTa 110
repeMeLLeHHI0 3/IEKTPOHA M3 OJHOM TOYKH IO/ B IPYTYHO?

L4 2 | —
¢ —
A. 200 Ix. $ 1 -
b. 0.
B. 320*10™" IIx.
I". 320%10" IIx.

9. Ha puc. u3o00pakeHO OJHOPOJHOe 3/IeKTpHUecKoe Tiojie U TIPOTOH. B Kakom
HarpaBJ/IeHUM Ha MIPOTOH JieHMCTBYeT CUJIa U KaKOB XapaKTep JBWKEeHUSI YaCTHULIbI?

hof

A A

A

A




A. BiieBo, paBHOMepHoe.

b. ByieBO, paBHOYCKOpEHHOe.
B. BripaBo, paBHOMepHOe.

I'. BiipaBo, paBHOYCKOpeHHOe.

10. 3apsiz koHzAeHcaTopa 0,4 MK, HanpsbkeHue Mexxay obknagkamu 500 B. OHeprus
3apsyKeHHOIr0 KOH/IeHcaTopa paBHa ...

A. 0,1 Ix.

b. 0,2 [Txk.

B. 100 [x.

I'. 200 x.

Kontposinpyemeie komnerennuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kiou K Tecry:

Ne Bonpoca 1{2|3|/4|5/6|7|8|9 |10

IMpaBunbsbii | B|I' A|I' ' B/ B/A|B| B | A

oTBEeT

Kputepuu orieHKuU:

— «2» BBICTaBJIsIETCS 00yUaroiemMycs, eci Habpan MeHee 4 O6asioB.;
— «3» BBICTaB/IsIeTCS 00yuaroieMycs, 3a 5-6 6anos;

— «4» BbICTaB/IsgeTCsA 0OyUaroemMycs, 3a 7-8 6asnos;

— «5» BbIcTaBnseTcs obyyaroiemycs, 3a 9-10 6anios.

3ajaHus /1A CaMOCTOsATe/IbHOM padoThl (CP)
Temnbl 3cce (pedepaToB, JOK/1a 0B, COOOIIIEHUI)

OJIeKTprUUecKye 3apsiJbl.
O/1eMeHTapHbIN 371eKTPUUeCKUH 3aps.
3aKOH COXpaHeHus 3apsi/a.

3akoH KysoHa.

OneKTpruueckas IoCTOsTHHas.
OJeKTpruueckoe 1oJie.
HarpsykeHHOCTb 3/IeKTPUYECKOro IOJIS.
[TpyHLMIT CyTIepIIO3ULMY TIOJIeM.

9. IIpOBOJHUKU B 37IEKTPUYECKOM I10JI€.
10./In3/1eKTPUKHU B 3/IEKTPAUUECKOM T10JIe.
11.TTonsipu3sanyisg AU3/1€KTPHUKOB.

PN R W=



12.PaboTa cu/ 3/1eKTpOCTaTUUeCcKOoro moJisl.

13.IToTeH1an. Pa3HOCTh MOTEHLIMAJIOB.

14.3kBUTIOTEHLIMA/IbHbIE TIOBEPXHOCTH.

15.CBsI3b MeXAy HarpsyKeHHOCTBIH0 U Pa3sHOCTBIO TIOTEHLIMAJIOB 3/IeKTPUUECKOrO

I10JI4.

16.2nekTpoemMKOCTh. KOH/IeHCATOPBI.
17.CoemuHeHre KOH/JeHCAaTOPOB B OaTapeto.
18.DHeprus 3apsyKeHHOI0 KOHZeHCaTopa.
19.0Heprus 3/1eKTpUUECKOro MoJis.
20.E1UHULIBI 371IEKTPOEMKOCTH.
21.ITpumeHeHHe KOH/€HCAaTOPOB.

Kontposimpyemeie komriereHuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30

Kputepuu orjeHKuU:
OtmeTKa «5»

TI0JTHO PAaCKpBITO COJiepyKaHKe MaTepHrasia
YeTKO U TPABW/ILHO J[IaHbl OIpEeJe/IeHHs] U PACKpPhITO COJep)KaHHe TOHATHH,
BEPHO KCITI0/Ib30BaHbl HAYUHbIE TePMUHbI

[JI1  [OKa3aTe/JbCTBA HCIO/b30BAaHbI pa3/MYHble YMEHHS, BBIBOABI U3
Ha0/TIF0JeHUH, OILITOB

OTBET CAMOCTOSITe/TbHBIH, MCIO/Ib30BAHbI paHee NPUOOpeTeHHbIe 3HAHMSI.

OTtMmeTKa «4»

PacKpbITO OCHOBHOE COjlep>KaHue MaTeprasia

B OCHOBHOM TPaBU/IbHO JIaHbl OTIpe/ie/ieHus1 TOHSITUM U UCI0/Ib30BaHbl HayUHbIe
T€PMUHBI.

OTBET CaMOCTOSITe/IbHbIN

orpejesieHUs] TIOHSITUM HEMOJIHbIe, [JOMYLeHbl He3HauuTe/bHble HapyLIeHUs
TI0C/IeIoBaTeTbHOCTH U3/I0XKeHs], HeOOIbIlie HeTOUYHOCTH TIPY HCTI0/Tb30BaHUHN
HayUYHBIX TEDMHUHOB WK B BBIBOZAX U 0000II|eHUsIX

TpaBWIbHbIE U YETKHE OTBEThI HA BOMPOCHI YTOUHSIOLEro Xapakrepa (Mo3uLus
TTOHVMMAIOIIUH)

OTMmeTKa «3»

YCBOEHO OCHOBHOe COZlep)KaHue yueOHOro MaTepuasga, HO H3J/I0)KEHO
(¢ parMeHTapHO, He Bcera Mnoc/jefoBaTeIbHO

orpeziesieHUs IOHATUN HeJOCTaTOYHO YeTKHe

He WCII0/Ib30BaHbl B KaueCTBe [0Ka3aTe/lbCTBa BBIBOAbI M 0000IIeHUs U3
HabJ1ro/leHnH, JoMylieHbl OIIMOKY TIPY UX U3/10KeHUH

JIOMy1eHbl OIMOKK YU HETOYHOCTU B UCI0/Ib30BaHUM HayYHOM T€PMUHOJIOTHH,
onpeziesieHe MOHSATHUU

TIpaBU/IbHBIE U YETKHE OTBEThI Ha BOIIPOCHI HABOAAILEr0 U KOHKPETU3UPYIOLLero
xapakTepa (IOo3ULs KPUTHK)



OTMeTKa «2»

® OCHOBHOe Cojiep>kKaHue yueOHOro MaTeprasa He paCKpbITO

® He JlaHbI OTBETHI Ha BOMIPOCKI HABOAILIETO U KOHKPETHU3UPYIOLLEro XapakTepa
JoTyIleHbl TpyOble OmMMOKW B Ompeje/leHUd TIOHATHM, TP MCIIOIb30BaHUU
TePMHUHOJIOTHH.

JIaGopaTopHBIe paboThI
JIaboparopHasi padora Ne 4
Vi3mepeHHe 3/IeKTPOEMKOCTH IVIOCKOT0 KOHAeHCaTopa

Ilens paboThI: ompefiesieHre EMKOCTH TIJIOCKOTO KOHZeHcaTtopa U b6atapeu u3
CoelMHEHWU KOH/IeHCaTopa IMpH Moc/ieoBaTelbHOM COeIMHEHUH.

IIpu6opsl U IpUHAA/IEKHOCTH: VIcronb3yeMas riatdopma
(https://phet.colorado.edu/en/simulations/filter?
subjects=physics&type=html&sort=alpha&view=grid) = kKoOHZeHcaTOp  W3BeCTHOI
6éMKOCTU (STa/JIOHHBIM), BOJBTMETDP, PEOCTAaT, WCTOYHUK HarpsDKeHWs, JBOWHOU
TepeK/IroYaTe b, K4, COeJUHUTE/IbHbIE TIPOBO/A.

Kpartkoe TeopeTHueckoe BBeieHHE

CucreMa, cocTosiiasi U3 JIByX IIPOBOJHUKOB, pa3/ie/IeHHbIX CJIOEM AN3/IeKTPUKa
Y Pacro/ioKeHHbIX Ha MaJIoM PacCTOSTHAU APYT OT Jpyra Tak, UYTO 3/IeKTpUuecKoe roJjie
3aK/FOU€HO TOJIbKO B TIPOCTPAHCTBE MeXK/ly TPOBOJHMKAaMM, Ha3bIBaeTCs
KOH/IeHCAaTOPOM. DJIeKTPOEMKOCTBIO KOH/leHCaTopa Ha3bIBaeTCsl BeJIMUMHA, YHMC/I€HHO
paBHasi OTHOIIEHUIO 3apsifila d, HaXOASIIerocss Ha OAHOM M3 OOK/IaJoK, K pa3HOCTU
TIOTEHITHA/IOB MEKY STUMHU 00K/IaIKaMH

g
Ua).
Epunuia usmepenue [U]= [@agap]= [D].

ONeKTPOEMKOCTh 3aBUCUT OT (opMbl, pa3MepoB KOHjleHCaTopa, MaTepuasa
IV37IeKTpYKa U ero TemrmepaTypbl. Tak €MKOCTh IIJIOCKOTO KOH/leHCaTopa MO’KHO
BBIUMC/TUTB 110 hopMyie

£, 8

¢ (2),
rae S — muowans oOknanok, a d — paccTosHUMe MexXAy OOK/IajKamu, MpUYem
TIPe/ITI0/IaraeTCs, UTO BBINOIHAETCS COOTHOLIeHHe ¥ 9> a
DNeKTPOEMKOCTh L[UTMHAPUYECKOT0 KOHAeHCAaTOPa BLIUUC/ISIOT 110 (hopmyJie
C- 2meg,l
In(=2)
L3

rje | — anvHa obpasytollel WIMHAPA; Ty U T 2 — paiiyChl COOTBETCTBEHHO BHYTPeHHeH
11 BHEIIIHeM 00K/Ia/I0K;

Hecko/bKO KOHIEHCATOPOB MOXKHO COeIMHUTH B OaTapeto. [1pu mapanieibHOM
coeIlMHeHUU MKOCTb OaTaper paBHa CyMMe EMKOCTel KaXK/I0T0 13 KOH/IeHCaTOPOB




[Tpu mocnenOoBaTe/IbLHOM COeJWHEHWMM eMKOCTb OaTaperd pacCUMTBLIBAIOT TIO
dbopmyie

OHa 3aBUCUT TOJBKO OT TeOMeTPUUYeCKUX XapaKTepUCTHK KOHJeHcaTopa:
nonaZ OOKMafloK M PacCTOSTHUSI MeXXJy HUMU. [IpeArosioxkum Terepb, UTO
TIPOCTPAHCTBO MeXXAy OOK/IaJKaM{ 3ario/IHeHO [U3JIeKTPUKOM C [IU3/IeKTpUUecKon
TPOHULIAEMOCTBIO €. Kak M3MeHUTCs1 éMKOCTb KOHZeHcaTtopa? HarpskKéHHOCTb 11015
BHYTPY KOHZIEHCAaTOPa YMEHBIIWUTCH B € pa3, NTO3TOMY HAlpPsHKeHHOCTb MOJI BHYTPU
KOHZIeHcaTopa OyZieT uMeeT CjieAyrolyto ¢hopMyty

=_a
€65 (6)

Kak mr000i TIPOBOAHUWK, HECYIIMM 3apsi[i, KOHZEHCAaTOp HMeeT SHEprHio,
KOTOPYIO HaxoAsT 1o gopmyJie
e g _qUu_CU

2C 2 2 (7).

ITociegoBaTe/IbHOCTH BBINO/THEHHS Pa0oThI:

1. 3axogum Ha rnaTdopmy yepe3
ccpUIKy: https://phet.colorado.edu/sims/html/capacitor-lab-basics/latest/

capacitor-lab-basics en.html (Mo>)xHO uepe3 060K TamKeTbl, He HYXKHO

perucTprupoBaThCs).

e PR N S s B

Capacitor Lab: Basics

__/
/

Capacitance

2. HaxxvmaeM KraBuIllel pUCyHKY TJIOCKUM KOHZAeHcaTop (Capacitance).
3. Ha 3KpaH BbIXOAUTH C/ieAyrolas AuaaoroBas OKHO.
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Gapaciter Lab: Bakick

4. HaxumaeM B JIeBOM CTOPOHe Ta/IOUKH U Tiepe/IBUraeM CTpesKy Ha OaTapeu Ha
KaKyl CTOpOHe.

# phetooleradoeduziea/ e licazaznor-leb-zasi e stast'canacivo sk~ 2asics enbim
(v Capacitance 030pF
Tp Plate Charge ax1pc
8 Slored Enenrgy 007 pd (]
'-,';j-_.

0 Separation

.,,
=
=2

2ete Ares
200 um”
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5./I3MeHUTDL TIIOIIAb M PACCTOSTHUE MeXKAy OOKiagkamu. (3HaueHWe HaIicaTh B
Tab/IUITy)

6.Uepe3 MynbTHpeecTop (BOJLTMETP) U3MEPUTh HampsbkeHre (Pa3HOCTb TTOTeHIUA/IOB)
MeXxay oOKnaakamMu. M3mepsieM yepe3 MpPOCTEeHbKUX "MIyTOB" (KpPAacHBIA U UePHBIN
1ipoBo/10B). KpacHblii cTaBuM Ha “+” 00K/IaAKy, a UepHbIi B “-“ 00KnaaKy. U 3HaueHue
TIUIIIeM B TaOJIHLy.



0 Smparatian

26 nm Flate Ar=a
t 100 mm*

Voltage

| 0.700V

7. U cnonw3ys dopmynsl (2) u (1), (6), (7) Hy>KHO HaUTH 371€KTPOEMKOCTh TIJIOCKOTO
KOHZIeHcaTopa W 3apsii OOK/MIaJKU KOHJeHCcaTopa, SHeprur0 KOHAeHcaTtopa U
3artoTHUTH TabuIly 1.
8.PacueTbl HY>KHO TIOBTOPUTH TP pa3a U3 IyHKTa 5-7.
9.Paccuntate cpenHee 3HaueHue C., cpegHolO abcomoTtHyio ACo. U
OTHOCHUTE/TbHYIO C MOTPELHOCTH OTpe/iesieHUsi OJHOU U3 éMKocTel 1o popMyiam

n

> C
_ =1
P (6)
“d IISc;v|:|q_ i::‘qv|(7)

__4¢,

+100%
Co (8).

10.Pe3ynbTathl pacueta 3aHecTd B Tabmiy 1.

Tab6mma 1.

Ne |S (m?) dm) |C E W Co |ACq £
(@) | (B/m) | (1K)

N

KOHTpOJ’lLHble BOIIPOCHI:



1. aviTe ornpeziesieHue 371€KTPOEMKOCTH TTPOBO/IHUKA. B KakuX eTUHULIAX U3MepSIeTCs
3/1IeKTPOEMKOCTB?

2. 3anuiuTe GopMyJ1y 3/IeKTPOEMKOCTH C(heprUYeCKOro IPOBOJHUKA.

3. OT yero 3aBUCUT 3/1IEKTPOEMKOCTb IPOBOJHUKA?

4. Yto Takoe KOHZeHcaTop?

5. [laviTe ompezesnieHre 3JIeKTPOEMKOCTHA KOHAEHCaTopa.

6. OT yero 3aBUCHUT 3JIEKTPOEMKOCTb KOHZieHCcaTopa?

7. 3anuiuute (opMyJly 371eKTPOEMKOCTHU TJIOCKOTO, LIUTMHAPHUYECKOT0, Cheprueckoro
KOH/IeHCaTOpOB.

8. BeiBeute popMysy 371€KTPOEMKOCTH MJIOCKOTO, LIUTMHAPHUYECKOT 0, C(hepruuecKoro
KOH/IeHCaTOpOB.

9. 3anuiiiite GopMyy /1Jis1 BBIUMC/IEHUSI CYMMapHOM éMKOCTU OaTapeu KOHZIeHCaTOPOB
TIpU MX [10C/IeJ0BaTe/IbHOM U Mapasljie/IbHOM COeJJUHEeHUH.

10. BeiBegute dopMyny s BbIUMC/IEHWS CYyMMapHOW 6MKocTA OaTapeu
KOH/IeHCAaTOPOB [IPU UX M0C/Iej0BaTe/IbHOM U Iapasijie/lbHOM COejVHeHUU.

Kontposinpyemeie komriereHuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30

Kputepuu orjeHKuU:

— O1leHKa «5» CTaBUTBLCS, €C/TM YYAl[UHCS BBITIO/IHSET paboTy B TOJHOM obbeme C
cobmroieHrieM HeoOXOIMMOH TT0C/IeZIOBATe/TbHOCTH ITPOBE/IEHHS OTTLITOB ¥ U3MePeHHI;
CaMOCTOSITe/TbHOW pPaliiOHA/IbHO MOHTHPYET HeoOX0o[uMble 000pyI0BaHHE; BCE OTIBITHI
TIPOBOJIMT B  YCJOBHUSX W peXHUMaX, 00eCreuurBaroIUX TOIyUeHHe ITPaBUIbHBIX
pe3y/lbTaTOB U BLIBOZIOB; COO/MOfaeT TpeOOBaHUWS MpaBWI 0e30MacHOCTU TPy/a; B
OTYeTe MPABU/IbHO M aKKYPaTHO BBITIOJTHAET BCe 3aMKCH, TaOIHIIBI, PUCYHKH, YEPTEXKH,
rpadyKH, BLIUMC/IEHHS; IPAaBU/IBHO BBIMIOIHSAET aHa/IN3 TIOrPEITHOCTeH.

— OneHka «4» CTaBUTCA, €C/IM BBITOJHEHbI TPeOOBaHUS K OLEHKU «5», HO ObLIM
JOTYITIeHbI BAa-TPHU HeJjoueTa, He 6osiee 0fHOM Herpy0oii OIITMOKY M OZHOTO HejoueTa.
— OueHka «3» CTaBUTCS, eciM paboTa BBLINOJHEHA He IIOJHOCTbIO, HO 00beM
BBITIOJTHEHHOM YaCTH TaKOB, TI03BOJISIET MOTYUUTh ITPaBU/IbHbBIE Pe3Y/IbTaThl U BBIBO/IBI:
eCJI B XO7ie TPOBe/IeHHsI OTbITa U U3MepeHHH ObUIH AOMYIeHbI OIUOKU.

— OrlleHKa «2» CTaBUTCS, ecjd paboTa BBITIOJIHEHA He TIOMIHOCTBIO U 00BeM
BBITIOJTHEHHOH UacTy paboT He MO3BOJIAT Ce/IaTh MPaBUIBHBIX BHIBO/IOB: €CJIH, OTTBITHI,
W3MepeHHs], BBIUMC/IeHUS, HaOMI0ieHHsT TTIPOM3BOJUIUCh HETTPaBUJILHO.



TemMa 3.2. 3aKOHBI MOCTOAHHOI'0 TOKA

Y ctHbiu onpoc (YO)

1.YT0 Ha3bIBaIOT 3/IEKTPUUECKUM TOKOM?

2. Kakoe HarpaBs/ieHMe TOKa IPUHUMAeTCs 3a I10JI0KUTe/IbHoe?

3.Kakue ycioBusi HeOOXOAUMBI ZIJisl Cy11[eCTBOBaHUSI 3/IEKTPUUECKOT0 TOKa?

4.YT0 Ha3bIBalOT CWJIOM TOKa? DopMysia J/1s1 BBIUMC/IEHUS CUJIbI TOKA.

5. KakoBa eiuHu1a u3MepeHusi Cuibl Toka B C1?

6. Kakol TOK Ha3bIBatOT ITIOCTOSTHHBIM?

7. CchopmynrpoBaTh U 3anvcarth 3aKoH Oma /1Jis1 yyacTka [enu?

8. 3anucaTh hopMy/1y 3aBUCHMOCTH 3/IEKTPUUECKOT'0 COMPOTHB/IEHHS TIPOBOIHHAKA OT
JJIVHBI, TIJIOIa/v TIOTIepevyHoro ceueHusl U pojja BelecTsa.

9. Uto Ha3bIBalOT y/e/IbHbIM COMPOTHB/IEHEM TIPOBOJHHKA? KakoB (pusnueckuii
CMBIC/T 5TOW BEJIMUMHBI?

10.HapucoBatb cxemy 3/1eKTPUUYECKOM LierH, [iBa pe3nCTopa CoeJUHEHHBIX
1oC/1eloBaTe/IbHO. 3arucaTh 3aKOHBI [10C/1e[0BaTe/IbHO COeJMHEeHUs [IPOBOJAHUKOB.
11. HapucoBaTb cxemy 371eKTPUYECKOU LieNH, jBa PE3UCTOPa COeMHEHHBIX
TapasuiesibHO. 3arvcaTh 3aKOHbI [apajiyie/IbHOr0 CoeIUHeHNs POBOJHUKOB.
12.Harmmmivre dopmyty st 0611jero COnmpoTHB/IeHHs TTapaie/lbHO COeIMHEHHBIX
TIPOBOHUKOB:

a) ZiBa MPOBO/IHUKA;

6) Tpu u 6osiee TIPOBOAHUKOB.

12. KakoBa poJib Li1yHTa, Napasule/ibHO TTOAK/IHUYEeHHOr0 K amIiepMeTpy”?
13.Hanuivre dhopmysy /sl pacueTa CONPOTUB/IEHUS IITYHTa, TTOAKII0YEHHOT0 K
amIriepMeTpy.

14.KakoBa poJib 106aBOUHOTO COTPOTHB/IEHHS, IOAK/IFOUEHHOTO M0C/IeZI0BaTeIbHO C
BOJIbLTMETPOM?

15.Harmimre dhopmyiy AJisi pacyera 106aBOUHOTO COMPOTUBIEHHS, TOAK/IFOUEHHOTO
K BOJIbTMETDY.

16.3anuiuTe GopmyJibl AJis onpeesieHrs: paboThl MOCTOSTHHOTO TOKa.
17.CdhopmynupoBats U 3anucaTh 3akoH [xoyns- JleHya.

18.3anuimTe hopmyJibl /i1 pacueTa MOLHOCTH TOKaA.

19. Kakum ripubopom n3mepsieTcsi paboTa 3/iekTprueckoro Toka? Kakum ripubopom
y3MepsieTCsl MOLLIHOCTD 3/IeKTPUYECKOro TOKa?

20.YTo Ha3bIBalOT CTOPOHHUMU CUIAMU?

21.Yto Ha3bBatoT D/1C uctounrka Toka? KakoB dusuueckuii cmbica 3JC? B kakux
eJMHULIAX ee BbIPaXKaroT?

22.YT0 NOHMMAIOT MO/, BHYTPEHHEeU U BHEIIIHel YaCThIO LIeMu?

23.UTt0 nokasbIBaeT BOJIbTMETP, MPUCOeJVHEHHBIN K TTOJIF0CaM UCTOYHHKA TOKa TpU
Pa30MKHYTOU BHellIHel Lenu? [1pu 3aMKHYTOM BHEILIHeN 1jernu?
24.CdhopmynupoBaTth U 3anucaTh 3aKoH OMa [1/1s1 TIO/THOU LienH.

Kontposinpyemeie komnetenuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30




Kpurepuu oLieHKU:

OTtMmeTKa «5»

TIOJTHO PaCKPbITO COJlepyKaHue MaTepuasa

YeTKO W MPaBWIBHO JaHbl OTpe/ie/IeHUs1 U PaCKPBITO COJlepyKaHue TTIOHSITHI, BEPHO
WCII0J/Ib30BaHbl HAYYHbIE TEPMUHBI

JUTsT J0Ka3aTeIbCTBA MCII0/Ib30BaHbl pa3/IMuHble YMeHUs, BBIBOZBI U3 HaOJTIOjeHUH,
OIILITOB

OTBET CaMOCTOSITeTbHBIN, NCII0/Ib30BaHbl paHee TIPUOOpeTeHHbIe 3HAHMSI.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lepKaHue MaTepuasa

B OCHOBHOM MPAaBUJ/ILHO /IaHbI OTIpe/ie/IeHus TIOHSATUM U UCT0J/Ib30BaHbl HAyUYHbIE
TePMUHBI.

OTBET CaMOCTOSITe/IbHbIMN

orpejiesieHUs IOHATUM HeTI0/HbIe, AOMYIleHbl He3HaUUTe/IbHbIe HapyIlIeHUs
TI0C/IeIoBaTeTbHOCTH U3/I0KeHHs], HeOOIbIIie HeTOUHOCTH TIPY HUCTI0/Tb30BaHUH
HayUYHBIX TEDMHUHOB WK B BBIBOZIaX U 0000ITIeHHSIX

TpaBWIbHbIE U YeTKHE OTBEThI Ha BOMIPOCHI yTOUHSIOI[Er0 XapakTepa (Mo3uLys
TIOHHMMAOIIT1H)

OtmeTKa «3»

YCBOEHO OCHOBHOE CO/lepyKaHre yueOHOTro MaTeprara, HO U3/I0KeHO (hparMeHTapHO,
He Bcer/ia rocaejoBaTe/IbHO

orpe/ie/ieHUs TOHSTUM HEeJJOCTaTOYHO UeTKHe

He UCI0/Ib30BaHbl B KaUeCTBe Jl0Ka3aTebCTBa BHIBO/IBI U 0000111eHNs 13
Ha0JTI0/IeHNM, JOTYIIeHbI OIITMOKY TIPU UX U3/I0KEeHUH

JOTTyIIleHbI OIMOKY ¥ HETOUYHOCTH B MUCTIO/Tb30BaHWM HAYYHOW TEPMUHOJIOTHH,
onpejiesieH’e MOHITUMN

TpaBUIbHbIEe U UeTKHE OTBEThI Ha BOMPOCHI HABO/ISAILIET0 U KOHKPETU3HUPYIOLLIEero
xapakTepa (1o3uLYsi KPUTHK)

OtmeTKa «2»

OCHOBHOE cojiepykKaHHe yueOHOro MaTepuasia He pacKphITO

He JlaHbl OTBEThI HAa BOMPOCHI HABO/SLLIEr0 U KOHKPETU3UPYIOLL[ero Xapakrepa
JIOMyIIeHbI TPyOble OIMOKY B OMpe/je/IeHUH TIOHSTUM, TIPH UCTI0/Ib30BaHUH
TePMHUHOJIOTHH.

TectupoBanue (T)

I BapuaHT.

1. Haiipute cooTBeTCTBUE MeXAY (hHU3MUeCKMMH BeJITMUMHAMU U eIMHULIAMU UX
V3MepeHus:

A) cua Toka 1) BaTT



b) HanpsbkeHue 2) amriep

B) conpoTtuBneHue 3) BOILT
[') MOIITHOCTh 4) om
IT) paboTa ToKa 5) KOy /b

2. Yopsijo4eHHbIM [IBM)KEHUEM KaKUX YaCTHL] CO3JaeTCsl SJIeKTPUUYECKUX TOK B
meTasuiax?

A) TI0N10KUTe/IbHBIX MOHOB b) oTpuijaTeTbHbIX MOHOB
B) nono>xutesnbHBIX ¥ OTPULIATEIBHBIX KMOHOB [') 3/1eKTPOHOB

3. Kakoli ¢opmysion BelpakaeTcst 3akoH OMa /17151 yuacTKa Ljeru?

A) A=IUt B) P=IU B) I=U/R T") Q=I"Rt

4. TTo kakout popMyJie BBIYMCISETCS MOLLHOCTb 3JIEKTPUYECKOTO TOKa?
A) A=IUt B) P=IU B) I=U/R T") Q=I’Rt

5. Cuia TOKa, rpoxojsauias yepes HUATH jiamiibl, 0,3 A. HanpsokeHuve Ha samrie 6 B.
KakoBo 3/1eKTpruecKoe CONpOTHUBIIEHHe HUTH JIAMIIbI?

A)2 OmB) 1,8 OM B) 0,5 Om T') 20 Om

6. [Tom KakM HarnpspKeHWeM HaxOJWTCS OJHA U3 CEeKLIMK TelleBU30pa
conpoTtuBnenuem 24 kKOwm, ecv cuia Toka B Heid 50 MA?

A)1,2BB)0,12BB)12BT) 1200 B

7. KakoBa MOILIIHOCTb 3/1IEKTPUUECKOr0 TOKa B jlamMrle Tipyu HarpsbkeHud 100 B v cune
Toka 0,5 A?

A) 0,5 kBt b) 0,05 kBt B) 5 MBTI") 5 KBT

8. OnipefiesiiTe HaTpsbKeHHe Ha KOHILIAX CTa/lbHOT'O MPOBOAHKMKA AauHOM 140 cm 1
TUIOIIAZIbIO TIoTepeyHoro ceyenus 0,2 MM®, B KOTOPOM crjia ToKa 250 MA. YoeabHoe
conpomuesneHue cmanu pasHo0,15 Om*mm’/m.

A) 0,2625 B b) 2,625 B B) 26,25 B I") 262,5 B

9. K uctounuky Toka ¢ 3/1C 16 B u BHyTpeHHUM CorpoTHB/ieHrueM 2 OM
TOJK/TFOUM/IA conpoTrBieHre 6 Om. OnpejesvTe HanpsyKeHWe Ha 3aKUMax
VICTOYHUKA.

A)12BB)24BB)36BTI)48 B 1)52 B



10. Kakoii i/IMHBI HY)KHO B3SITh KYCOK CTa/IbHOM IIPOBOJIOKH ceyeHreM 0,2 MM?,
yTOOBI B U3TOTOB/IEHHOM U3 HETO CTIMPa/IY TTOC/Ie TIoZiCoeJUHeHHs K UCTOUHUKY ¢ 3/1C
6 B u BHyTpeHHUM compoTuB/ieHreM 1,25 Om cuia Toka 6bl1a paBHa 3 A? YoenbHoe
conpomusesneHue cmanu pasHo 0,15 Om*mm>/m.

A)1MB)0,75MB)3MI) 10 M ) 0,11 m

II BapuaHT.

1. HaﬁﬂHTe COOTBETCTBHUE MEXAY BE€JIMUMHAMU U € IMHULIAMU UX U3MEPEHUA!

A) cuna Toka 1) BatT

b) Ko/MuecTBO TeI/IOThI 2) amriep

B) conpotuBnexue 3) oM Ha MeTp
') yaenbHOe CONpOTUB/IEHNE 4) om

IT) paboTa ToKa 5) IKOyJIb

2. DneKTpUUeCKuil TOK B MeTaslylaX TipeJcTaBisieT Co0oi ...

A) yriopsijoueHHOe JBHKeHUe CBOOOHBIX MPOTOHOB

B) yriopsijoueHHOe ABM>XeHUe CBOOOHBIX 3/IEKTPOHOB

B) xaotuuHoe (6ecriopsiZloyHoe) ABIKeHHe CBOOOHBIX IPOTOHOB
') xaoTuuHoe (6ecriopsiZloyHOe) ABM)KeHHE CBOOOHBIX 3/IEKTPOHOB

3. Kakoi1 ¢popmynoli Beipaxkaetcsi 3akoH xoysis-JleHia?

A) A=IUt B) P=IU B) I=U/R I') Q=I’Rt

4. TTo kakoii popmysie BbIUNC/IsIeTCS paboTa 3IeKTPUUeCcKoro TokKa?
A) A=TI’Rt B) P=IU B) I=U/RT") Q=Ult

5. Cuna TokKa, npoxofdias yepe3 HUTh jamibl, 0,5 A. HanipsokeHue Ha siamrie 6 B.
KakoBo 3jieKTpUyeckoe COTpOTUBJIEHHWE HATH JIaMITbl?

A)30mB)1,20mB) 0,083 0mT) 12 Om

6. [Tox KakyM HarpspKeHHWeM HaxOAUTCS OJHa U3 CeKLIUM Te/leBU30pa
cornpoTuBieHreM 12 KOM, eciu cusa Toka B Helt 100 MA?

A)1,2BB)0,12BB) 12 BT) 1200 B

7. KakoBa MOLLIHOCTb 3/IEKTPUYECKOr0 TOKA B JjlaMrie TIpy HanpsbkeHuu 220 B u cuse
ToKa 0,1 A?



A) 2,2 kBt B) 0,22 kBTt B) 2200 kBT I') 22 Bt

8. Onpefieniite HarnpsbkeHMe Ha KOHLAX CTaJbHOTO MPOBOAHMKA JMHOW 70 CM U
TUIOIA/[b0 TIorepeuHoro ceyenus 0,1 MM°, B KOTOpoM criia Toka 250 MA. YoenbHoe
conpomuesnerue cmanu pagHo0,15 Om*mm’/m.

A) 0,2625 B B) 2,625 B B) 26,25 BT') 262,5 B

9. K uctounuky Toka ¢ 3/1C 32 B v BHyTpeHHHUM COnpoTuB/ieHneM 2 Om
TIOJK/IFOUWJIA COoTIpoTHB/eHre 6 OM. OmnpepennTe HanpsykeHWe Ha 3aKuMax
WCTOYHUKA.

A)24BB)48BB)72BT)96 B /1) 104 B

10. Kakoii J/IMHBI HY)KHO B3STh KYCOK CTa/IbHOM ITPOBOJIOKH ceuenreM 0,2 MM?,
yTOOBI B U3TOTOB/IEHHOM U3 HETO CTIMPa/IX TTOC/Ie TToZiCoeIUHeHHs K UCTOUHUKY ¢ 3[1C
6 B u BHyTpeHHUM compoTrB/ieHreM 1,2 OM cusia Toka Obia paBHa 2 A? YOesnbHoe
conpomuesnenue cmanu pagHo0,15 Om*mm’/m.

A)3MB)1,2MB)24mT) 1,8 M [T) 0,36 M

Kontposinpyembie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kiouu K Tecrtam:
BapuanrT 1

Ne Bonpoca 1 12|3/4/5/6[{7|8|9 |10
IpaBunbabl |A2 | I' B|B |\ I'' ' ' B|A|A | A
i OTBeT 53

B4

i

A5
BapuaHnr 2
Ne Bonpoca 1 [2|3(4[5]6]7|8]9 |10
INpaBuibHbii |A2 | B |T'|A|B | I' I' A/A B
oTBeT ES

B4

'3

JI5

KpuTepun oLeHKH:



— «2» BBICTaBJISIETCS 00yYaroLemMycsi, eC/ii Habpas MeHee 4 6asioB;
— «3» BBICTaBJIAETCS 00yyYarolemMycs, 3a 5-6 6aios;

— «4» BBICTaB/IsIeTCS 00yuaroiieMycs, 3a 7-8 6anos;

— «5» BBICTaB/IsIeTCs o0yuaromemycs, 3a 9-10 6aos.

3ajaHusA 1A CaMOCTOATe/TbHOM padoThl (CP)
Temsbl 3cce (pedepaToB, JOK/Ia 0B, COOOIIEHMIT)

1. Ycnous, HeoOXouMbIe [/ BOSHUKHOBEHUS U TIOZieP>KaHUsI 3IeKTPUUYeCKOro
TOKa.

Cwusia TOKa ¥ IJIOTHOCTh TOKa.

3akoH OMa /151 ydacTKa Lielli.

3aBUCUMOCTb 3JIKTPUUYECKOTO COIPOTMB/IEHUS OT Marepuasna, [JIWHbl U
TJIONa/iv TIOTIePeYHOro CeueHus MPOBOJAHUKA.

3aBUCUMOCTD 3JIEKTPUUECKOTr0 COMPOTUBJIEHUS TIPOBOJJHUKOB OT TEMITepaTyphbl.
TemriepaTypHbI KO3(DPULMEHT COMPOTUBIIEHUS.

CBepXnpoBOJUMOCTb.

ONeKTPOABWIKYLLasl ChJIa UCTOYHHMKA TOKaA.

. 3akoH Owma /1 OTHOH LIeTIH.

10 OJIeKTpUyeCcKure Lieru.

11.ITapasniesnibHOE U TIOC/Ie[OBaTeIbHOE COeJUHEHUE TIPOBOJHUKOB.

12.3akonbl Kupxroda ans y3na.

13.CoeauHeHHe UCTOUYHHUKOB 3/IEKTPHUECKOM SHEpruu B OaTapero.

14.91C ucToYHMKa TOKaA.

15.3akoH [Ixoynsa — JleHua.

16.PaboTa 1 MOIITHOCTb TTOCTOSIHHOT'O TOKA.

17.TernoBoe fAeMCTBYE TOKaA.

BN

© 0N

Kontposinpyemeie komnerenuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu orieHKuU:

OtmeTKa «5»

TIOJTHO PacCKpPbITO COZlepyKaHue MaTepuasna

YETKO Y MPaBWIbHO [lJaHbl ONIPe/ieJIeHUsT U PACKPBITO COJiep>KaHue TIOHSATUM, BEPHO
WCI10J/Ib30BaHbl HAYYHbIE TEPMUHBI

JJ1s 0Ka3aTeIbCTBA MCI0/Ib30BaHbI pa3/iMuHble YMeHUsl, BIBOZbI U3 HabOJTI0jeHU,
OMbITOB

OTBET CaMOCTOSITe/IbHBIM, UCITI0/Ib30BaHbI paHee MpHoOpeTeHHbIe 3HAHMS.

OtMmeTKa «4»

PacKpbITO OCHOBHOE CO/lep>kKaHre MaTepuasa

B OCHOBHOM MPaBWJIbHO /IaHbI OTMpeesieHrs MOHSATAU U UCII0/Ib30BaHbl HAyUYHbIE
TePMUHBI.

OTBeT CaMOCTOSITe/IbHbIN



omnpe/ie/ieHUs IOHSITUN HeTOJ/THbIe, I0MYIeHbl He3HAUUTe/IbHbIe HapyIIeHUs
roc/ieioBaTeTbHOCTH U3/10KeH s, HeOOo bIlie HeTOYHOCTH TIPY UCTI0/Ib30BaHUHU
HayYHBIX TEDMHUHOB WK B BbIBOZAX U 0000II[eHUsIX

TipaBU/IbHbIE U YETKHE OTBEThI Ha BOMIPOCHI YTOUHSIIOLEro XapakTepa (Mo3uLys
TTOHVMMAFOIUHI)

OtmeTKa «3»

YCBOEHO OCHOBHOE CO/IepyKaHre YueOHOTro MaTeprara, HO U3/I0)KeHO (hparMeHTapHO,
He BCer/ia rocje0BaTeIbHO

onpejie/ieHUs IOHATUH HEJOCTaTOYHO YeTKue

He WCIT0/Tb30BaHbl B KaUeCTBe /J0Ka3aTebCTBa BHIBO/IBI M 00001IIeHNS 13
Ha0JTI0/IeHUH, JOTTYITIeHbI OIITMOKH TTPU UX U3/I0KEHUH

JIOTTYIIIeHbI OIMOKHY ¥ HETOUHOCTH B UCTI0/Tb30BaHUH HAYUHOM TEPMUHOJIOTHH,
onpeziesieHde MOHSATUU

TIpaBU/IbHbIE U YETKHE OTBETHI Ha BOMIPOCHI HABOJALLIETO M KOHKPETU3HUPYIOLLEro
xapakTepa (To3ULUsI KPUTHK)

OtmeTKa «2»

OCHOBHOE COjiep>KaHue yueOHOTro MaTepuasia He PacKphITO

He JlaHbl OTBEThI Ha BOMTPOCHI HABO/ISAIIlEr0 M KOHKPEeTU3HUPYHOlllero XapakTepa
JIOMYIIeHbI TPyObIe OIMOKY B OMpe/[e/IeHUH TIOHSTHUM, TIPH MCTI0/Ib30BaHUH
TePMUHOJIOTUM.

JIabopaTopHbIe padoThI

JIaboparopHast padota Ne 5

I/I3yqune 3dKOHOB MMOoC/I1€A0BATE/IBHOI0 U IIdAPA/I/I€/IBHOT0 COeAUHECHUA
MNpoBO/JHUKOB

Ilenp paboTBbI: O03HAKOMUTLCSA C Ppa3IMUYHBIMM  METOJAaMH  H3MEepeHHs
CONPOTUBJ/IEHUS], W3MEPUTb BEJMUUHbI HEU3BECTHBIX COMPOTHB/IEHUM, TPOBEPUTH
3aKOHbBI M0C/Ie/JOBATE/IbHOI0 U Mapal/iIeJIbkHOTO COeJMHEHUs] COMTPOTUB/IEHUH.

TIpu6opsbI M NPUHAJ/IEXKHOCTH: PEOXOP/I, Mara3yH COMPOTUB/IEHUM, Pe3UCTOPEI
C HEeW3BeCTHbIM COTIPOTUB/IEHHUEM, ra/IlbBAHOMETP, UCTOUHUK TOKA, K/IH0Y, peOoCTar.

KPATKAS TEOPUSA
B ¢usuke pa3nuuaroT NpOBOAHUKHU MEPBOr0 U BTOPOro poja. IIpoxoskjeHre ToKa
B MPOBOJIHUKAX TEePBOT0 PO/ia He CBSI3aHO C U3MEHEeHHWEeM WX XMMWYeCKOU MPUPOJbI U
3aMeTHbIM TlepeHoCOoM BelljecTBa. K HUM OTHOCSITCSI BCe MeTasllbl.
B npoBoAHMKax BTOPOro poja TPOXOXK/JeHHWe TOKa CBS3aHO C XUMHUYeCKUMHU
V3MeHeHUsIMH, BeIyIIIUMU K BblZIeJIeHUI0 COCTaB/ISIFOLLMX 3TH TTPOBOJHUKU Bell[eCTB B



MeCTaX WX CONPUKOCHOBEHWSI C APYTrMMU MPOBOJHMKaMHU. PacriaBieHHbIE COJIH,
pacTBOPHI COJier, KUCJIOT, 11je/iouel SB/SIFOTCS TPOBOIHUKAMU BTOPOT'O poZa.

Ecnu B OgHOPOJHOM yuacTKe LMy CO3ZaTh 3/IeKTpUYecKoe 1oJie, TO B 3TOM
y4yacTKe BO3HUKaeT 3/ieKTpudyeckui ToK. Co3JaHHOe TI0jile XapaKTepu3yeTcs
HarpsbkeHueM U, TIPU/IO’KeHHBIM K yYacTKY LieTlu.

B pe3ynbTaTe ombiToB OM YyCTaHOBW/I, UTO MPU TIOCTOSTHHOW TeMriepaType
OTHollleHWe HampsbkeHUss U Ha KOHI[ax TPOBOJHMKA K CHJe TOKa I B HeM SIBJISIeTCs
TTOCTOSIHHOM Be/TMUMHOM:

Rzgzconst
1

OTy BeJIMUMHY HasbIBalOT 3/IEKTPUUECKHMM COIPOTUB/EeHHeM R yuacTka wuenu
(mpoBogHuKa). CorysiacHO 37€KTPOHHOM TeOpHUU, COMPOTUBJIEHWE MeTa/llIMueCKuX
TIPOBOJHUKOB 3JIEKTPUYECKOMY TOKY BO3HUKAeT BC/Ie[ICTBHE TOTO, YTO HOCUTETN TOKA —
5/IeKTPOHBI TPOBOAMMOCTHA — TPUA CBOEM [BWXEHUW MCIIBITBIBAIOT COYZApPeHUsl C
VOHaMU KPUCTA/VIMYeCKOU perueTkd. [Ipr 3TOM OBWXKYLLMeCs 3/IeKTPOHBI MepeiaroT
MOHAM 4YaCTh CBOeM SHepru, IpHoOpeTeHHOM IIpu CBOOOJHOM TIpobere B
3/IEKTPUYECKOM T0jie. ODHeprusi, IepeflaHHas HOHAaM, T[peBpalllaeTCs B SHEPTrHUI0
becriopsijouHOr0 KOJiIeOaHUs WOHOB, T. €. BO BHYTPEHHIOIO 3Hepruio. Pasmuune B
COTIPOTHBJIEHUM Pa3/TMUYHbIX META/JIOB OObSICHSETCSA Pa3/IUUHieM CPeJHUX CBOOOIHBIX
1Ipo0eroB 3/IeKTPOHOB UM KOJIMUECTBA CBOOOJHBIX 3/IEKTPOHOB B eJUHHIIE 00beMa
MeTasia.

Epunuueii conportuBieHusi B cucreme CU  saBnsercas oM (OM), paBHbIU
COTIPOTHBJIEHUIO TaKOr'O MPOBOJHKKA, B KOTOPOM IIpU HanpspkeHMU 1 B TeueT TOK
cunoii 1 A. BenuuuHa, obpaTHasi CONPOTHB/IEHHWIO, HA3bIBAETCS MPOBOAMMOCTHIO.
EfvHuLell MpOBOJUMOCTH SIBJISIETCS BeJIMUMHA, oOpaTHasi oMy, - cuMeHC (Cm).

Onst  ONHOPOAHOTO  LWIMHJADWYECKOTO  TIPOBOJHUKA  COMPOTHBIIEHUE
orpejensieTcs o opmy.ie:

ool
S
rze | - iviHa MPOBO/IHUKA; S - TJIOLLA b TTONEPEYHOr0 CeYeHUs TTIPOBOJHUKA; P -
yZeJIbHOe COTPOTHBJIEHWe MaTepuara, U3 KOTOPOrO U3rOTOBJ/IEH TTPOBOJHUK.

UnucnoBoe 3HaueHWe YJeIbHOIO COMPOTHMBIIEHUSI P PABHO COIPOTUBJ/IEHUIO
NPOBOJHMKA JIMHOM 1 M, a Mjomjajgsb IONepeyHoro ceueHus papHa 1 m°. Egununa
y/eJIbHOTO COTPOTUB/IEHUS] HOCUT Ha3BaHHe «oM — MeTp» (Om*m). BennuuHa,
oOpaTHasi y/ieJ[bHOMY COTIPDOTHB/IEHWIO, HAa3bIBAeTCsS YAeNbHOM TPOBOJUMOCTBIO
Marepuasna:

g=—
p
EavHuiia yaenbsHOM MPOBOAUMOCTH — «CUMeHC Ha MmeTp» (Cm/m).

Hanuuve nipumeceli B MeTa/ZIMueCKOM MPOBOJHUKE yBeJMUMBAeT ero yjeabHoe
coripoTvB/ieHWe. B Tex ciyuasx, rhe TpeOyeTcs Masioe COMPOTHB/IEHHE TTPOBO/OB,
TPDUMEHSIFOTCS  YMCTble MeTa/ulbl. MeTa/iiueckue CIulaBbl TNPUMEHSIFOTCS ISt
TIO/TyUeHHs1 OOMBIIINX 3HAUeHUM COTIPOTHBIIEHUH.

CorpoTuB/ieHe TIPOBOJHUKOB M3MEHSIeTCS TPYU U3MEHEHUH WX TeMIlepaTyphl.
[Ipy yBenuueHUM TemIepaTypbl COMNPOTHB/IEHWE MeTa/VIMUeCKUX MPOBOJHHUKOB
yBe/IMUMBAeTCsl. 3aBUCUMOCTh  y/IeJIbHOTO  COMPOTUBJIEHUSI OT TemmepaTyphl



XapaKTepu3yeTcsl TeMIepaTypHbIM KO3(PGUIIMEHTOM COMPOTHB/IEHUSI Q [TaHHOTO
BelrecTBa: 0 -1.de
) c dt

[li5 MHOTMX TPOBOJHUKOB (B T. U. MeTa/UIOB) TIpU HeOOJIBIIMX WHTepBaIax
TeMIlepaTypbl 3aBUCUMOCTb  Y/JeIbHOTO COIMPOTUBJIEHUS € OT TeMIlepaTyphl
OMNMCHIBAETCS JIMHEUHBIM 3aKOHOM:

c=cy(1+61),

rJie ¢, — yzenpHoe conpotusienue npu 0°C; t — TeMmnepaTypa npoBojHukKa, °C;
6 — cpelHUI TeMIlepaTypHbIi KO3 (hULIMEHT COMPOTHB/IEHUS /1Sl OTIpe/ie/IeHHOT O
VHTEepBaJia TeMrneparyp.

[nst TOUHBIX U3MepeHUM MO/b3YHTCS METOJaMM, CBOJSILIMMUCS K CDaBHEHUIO
V3MepsieMOro COMNPOTUB/IEHUSI CO CTaHZAPTHBIMM (3TasioHamu). OJHUM U3 HUX
SIB/ISIETCSI METOJl MOCTa IOCTOSIHHOTO TOKa (MOCTHMK YWTCTOHA). [IpuHIMNUanbHas

CcXeMa MeTOJa MOCTa OnL1a pPaCCMOTPEHA BhIIIE.

INIOPAAOK BBIIIO/IHEHUSA PABOTHI
3apanue 1. ViamepeHue CONpPOTUB/IeHUs Pe3UCTOPa C MOMOLbI MOCTA
Yurcrona.

1. Cobpatb 371eKTpUYeCKyo 1ielb 110 cXeMe, pHBejeHHOW Ha puC. 1.

2. IlocraButs aABWXKOK C peoxopza AB B cpefiHee I10JI0KeHUe.

3. CbasaHcHUpoBaTh MOCT IIOZ0OPOM COIPOTHB/IEHMM Ry, Tak UTOOBI ITOKa3aHHS
rajbBaHOMeTpa OKa3a/MCb pPaBHbIMU HY/HO. 3HaueHUs1 Rn, Li, L, 3amnvcaTh B
TabJ1. 1.

\
A ! ¢ B

—F g—[_

+ R

4. HalTu Hen3BeCTHOe COMPOTHBIIEHUE MO PopMmy.ie:

L,

L,

5. rge Ly u L, — fymvHa npoBosioky peoxopa Ha yuactkax AC u CB coOTBeTCTBEHHO
(Li=AC, L,=CB). Pe3ynbTar 3aHecty B Tab. 2.

6. IloBTOpUTHL M3MepeHUs1 YKa3aHHble B MIl. 3, 3 ellje /ABa pas3a, CMeCTUB [BUKOK
peoxop/ia BIIpaBo U BJIEBO OT CPeJHero I0JI0XKeHUs.

7. BBIUMCIUTH Cpe/iHee 3HaueHrWe U3MepPeHHOr0 pe3ucTopa.

Rx:Rm



Tabnuya 1

Ne Ru, Ly, L, Ry,
Om M M Om Ry,
Om
8. AHa/J0ruyHo VM3MEepUTh  COTNpOTHBJ/IEHWE  BTOPOr0  pe3ucTtopa U
3arMcaTh OKOHYATe/IbHbIe Pe3y/IbTaThl B Ta0JI. 2.
Tabauya 2
Ne Rm, L1, Lz, Rz,
OmMm M M Om Ry,
Om

3asanue 2. IIpoBepKa 3aKOHOB II0C/Ie/J0BAaTe/JILHOI0 U Iapa/ljie/IbHOr0
coe/JUHEeHNH Pe3HCTOPOB.
1. TTonb3ysich
CoeZIMHeHUM, paccuuTath OO0Illee COMPOTHB/IEHHE Pe3UCTOPOB, W3MEPEeHHBIX B
3a/]JaHUH 2.
2. CpaBHUTh M3MepeHHble 3HAUeHUS Rnoc U Rnqy C BBIUMC/IEHHBIMU. CrienaTh
BBIBOJ| O BBIOJIHAEMOCTH 3aKOHOB
COeIUHEHUI Pe3UCTOPOB.

dbopmynammu

mocjie10BaTe/JIbHOI'O nu

IMapauieJibHOr o

noc/jaea0BaTe/IbHOrO W I1apd/uIe/IbHOI'O

Tabauya 3.
No Rn, L, Lo, Rnap_ . [Rnap » Rnap _m>
Om M M Om OM OMm
Tabauya 4
No R, L, L, Rnoc_s  |Rnoc s Rnoc _m >
OMm M M Om OMm OMm

KoHTpo/ibHBIE BOIIPOCHI
1. O6BsicHUTe PUHIMUM eHCTBHUS TIPOCTEHIIIero OMMeTpa.




2. B yeM KOHCTPYKTMBHOe OT/MYMe amIlepMeTpa, BOJbTMETpPa, rajbBaHOMeTpa
MarHUTO3/1eKTPUUYeCKOW CUCTeMBbI?

3. Kakumu mpeumyiiectBamMu o06jafiaeT MeTo[, OrpejerieHus] COTPOTUBIEHUS
MOCTOM YHWTCTOHA I10 CPABHEHUIO C MeTOJ0M aMIlepMeTpa U BOJIbTMeTpa?

4. Tlouemy ommbKa U3MepeHH MOCTOM YUTCTOHA MeHbIIIe, eCJTH COMTPOTHUBJIEHHE

R« ¥ Ry, 6/113KY ADYT K APYTY?

[Touemy GOJIBLIIIMHCTBO Ta/IbBAHOMETPOB UMeET IITKaIy C HyJieM roceperiHe?

6. MOXHO /1 B CXemMe MOCTa YWUTCTOHA MPOU3BOAUTL U3MepeHHs, IIOMeHSB
MeCTaMU rajJibBaHOMETP U UCTOUHUK TOKa?

7. Hapyluaercs v paBHOBeCcMe MOCTa YWUTCTOHA, €C/IM U3MEHUTb BeUUYUHY
HanpsyKeHUst UICTOUHUKA TOKa?

8. BbIBeCcTH yC/I0BHS paBHOBECHS MOCTa YUTCTOHA, UCTOJb3Ys 3aKOHbI Kupxroda.

1

Kontposinpyemsie komriereHumu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30

Kputepun oLleHKH:

— OueHka «5» CTaBUTHCSA, €C/IM yUallldiCs BBITIONHSET paboTy B MOJHOM oObeMe C
cobsrojeHrieM HeoOX0IMMOM TI0C/Ie/OBaTeTbHOCTH MPOBE/I€HHS OTTBLITOB Y U3MEpeHUH;
CaMOCTOSITe/IbHOU palfiOHAIbHO MOHTHUPYET He00X0AUMbIe 000PY/I0BaHHE; BCE OITBITHI
MPOBOJUT B  YC/OBUSIX U PEXHMMax, 00eCreuuBaroIuUx IT0/ydYeHHe TPABUIbHBIX
pe3y/nbTaToOB M BBLIBOJIOB; COO/MOAaeT TpeOOBaHMS IMpaBW/ 0e30MacHOCTU TPY/a; B
OTueTe MPABU/IbLHO W aKKypPaTHO BBITIOTHSIET BCe 3aMUCH, TaOIHUILIbI, pUCYHKH, YePTeXH,
rpadvKy, BLIYMC/IEHNS; IPAaBU/ILHO BBITIOHIET aHa/IN3 TIOTPeITHOCTeH.

— OreHka «4» CTaBUTCA, €C/IM BBITOMHEHbI TpeOOBaHUS K OLEHKUA «5», HO ObLIM
JIOTy1i[eHbl [Ba-TPU HeZloueTa, He Oosiee 0/[HOM Herpy0OOit OIIMOKY U OZHOTO HeZloyeTa.
— OrueHkKa «3» CTaBUTCS, ecid paboTa BBIMO/IHEHA He TOJHOCTBIO, HO 00beM
BBITIOJTHEHHOHN YaCTH TaKOB, TI03BOJISIET MOTYUUTh ITPaBU/IbHbBIE Pe3Y/IbTaThl U BLIBO/IBI:
eCJI B XO7ie IPOBe/IeHHs OIbITa ¥ U3MepPeHHN ObUTH AOMYIeHbI OIIMOKH.

— OreHkKa «2» CTaBUTCS, ecau paboTa BBIMOJHEHA He TIOMHOCThIO U 00BeM
BBIITOJIHEHHOMN YacTy paboT He MO3BOJIAT C/Ie/1aTh TPABUIBHBIX BBIBOZIOB: €CJTH, OTTbITHI,
M3MepeHUs], BIUUC/IeHUs], HaOMoie s TIPOM3BOJUIUCH HeTIPaBU/IBHO.

JIabopaTopHbIe padoThI

MHCTPYKIIHOHHAA KapTa K JlabopaTopHoii padote Ne 6

Tema 3aHatus: usmMeputh O/IC U onpefeneHre BHYTPEHHETO COIPOTHBIIEHUS
HCTOYHHMKA TOKa.

Ienb 3aHATHA: HAYUUTHCS SKCIIepUMeHTa/lbHO, u3Mepsith OIC W BHyTpeHHee
COTIPOTHBJ/IEHWE UCTOUYHHKA TOKa.



ITepes Haua/IoM 3aHATUSA He00Xx0AUMO 3HaTh. 3aKoH OMa /711 yyacTKa Lieru, 3aKOH
Oma /711 IOJTHOM 11enu, KaK TMOZIK/TF0UatoTCs B 11eTh TTPUO0PhI M3MePeHUs CUJTbI TOKa 1
HaTpsDKeHUs], TeXHUKY 0€3011aCHOCTH MpY paboTe ¢ 3/IeKTpUUeCKUMH LIeTsIMHU.

Iloc/ie oKOHYaHHs 3aHATHA Heo0xoguMo ymeTb. CoOUpaTh 3/1eKTpHUUecKue 1iemnu
rapasijielbHO  COeAMHEHHBIX TPOBOJAHWKOB, CHUMAaTb I[IOKa3aHWs TMpPHUOOpPOB,
pacCUMTHIBATh MOJIHOE CONPOTUB/IEHUE Mapaslie/ibHO COeIMHEHHBIX POBOJHUKOB.
OOopyaoBaHue: KommbioTep, VIHTepHeT, MHCTPYKI[MOHHAS KapTa.

CopepxaHue U Teopus.
Bo3HUKHOBeHHE Pa3HOCTH TIOTEHI[MA/IOB Ha TO/I0CaX JH000ro MCTOUHWKA SIBJISIETCS
pe3yJIbTaTOM pa3fe/ieHUus] B HeM TOJIOKUTE/IbHBIX U OTPHULATE/bHBIX 3apsiloB. JTO
paszesnieHre MPOUCXOAUT Oyaroziapsi paboTe, coBepiliaeMoi CTOPOHHUMH CUJIaMH.
Cusibl He3/IeKTPUUEeCKOTO TIPOMCXOXK/eHUs, AeMCTBYIOIMe Ha CBOOO/HbIe HOCUTEU
3apsiia CO CTOPOHBbI UCTOYHUKOB TOKA, HAa3bIBAKOTCS CTOPOHHUMM CHUJIaMH.
[Ipy nmepeMellieHUH 3/IEKTPUUECKUX 3apsS0B MO LMK TOCTOSHHOTO TOKAa CTOPOHHHUE
CWIbI, IENCTBYIOLIe BHYTPH UCTOYHUKOB TOKA, COBEPILIAlOT paboTy.
dusnyeckass BeJMUMHA, paBHasi OTHOIIEHWIO pabOThl Ao CTOPOHHUX CWI TIpU
repeMelleHUd 3apsiZia ( BHYTPU WCTOYHMKA TOKAa K BeIMYMHE S5TOr0 3apsza,
Ha3bIBaeTCS 3JIEKTPOABKYLLer chior ucrounuka (31C):
AC=¢e= Am
g
S/1C onpegensieTcss paboToi, coBepillaeMOii CTOPOHHUMM CWJIaMH TIPH TIepeMelleHuN
eJMVHUYHOI'O TIOJIOKUTEe/IbHOTO 3apszfa. JNeKTPOJABMXKYyLas CW/la, KaK U Pa3HOCTb
TOTEHI[MAZIOB, U3MepsieTcss B BosibTaX. UToObl  wm3Meputh  3/IC UCTOUYHMKA,
Ha/JI0 MPUCOEIMHUTHL K HEMY BOJIbTMETP MPU Pa30MKHYTOM L[eMH.
VICTOUHUK TOKa SIB/ISIETCS MPOBOJAHUKOM M BCETa UMeeT HEKOTOpOe COIpPOTHUBIIEHNE,
TO3TOMY TOK BbIZIE/ISIeT B HEM TeII0. JTO COIPOTHB/IEHWE Ha3bIBalOT BHYTPEHHUM
COTMPOTUB/IEHHEM UCTOUHHKA U 0003HAYalOT T.
Ecnu 11enb pa3oMKHYTa, TO paboTa CTOPOHHUX CHJI TIPEBpAIl[aeTCsl B MOTeHIUAIbHYHO
SHEPrUul0 MCTOYHMKA TOKa. [Ipy 3amMKHYTOM Lieryd 3Ta IIOTeHLWajbHas SHeprus
pacxofayeTcs Ha paboTy 1O T[epeMellleHHI0 3apsiloB BO BHeIIHeW 1enud C
conpoTtrBieHreM R ¥ BO BHyTpeHHel YaCTH Lienu C CONPOTUB/IEHUEM T , T.e. € = IR +
Ir.
Ecmm uenb COCTOUT M3 BHELIHEM YacTHM COMNpOTUBIEHWEM R U BHyTpeHHeu
COTIPOTHBJIEHWEM T, TO, COTJIACHO 3aKOHY coxpaHeHus 3Hepruu, J/]C uctouHvka oyzer
paBHa CyMMe HampsDKeHHWM Ha BHEIIHEM W BHYTPEHHEM YyuacTKax Leru, T.K. Tpu

rnepemMermeHmnmn I10 3&MKHYTOﬁ eru 3apsn BO3BpAIlldeTCA B NCcxoaHoe

£=iR+1Ir
T10JIO)KeH e , rae IR — HampspkeHVMe Ha BHeIIHeM yyacTKe Lenu, a lr-

HaripsbkeHre Ha BHYTPEHHEM yudacTKe LierH.

7 £

Takum obOpa3om, fijis yuacTKa 1jemu, copepkaiiero S/1C:  Rtr

OTa (hopmyJia BeipakaeT 3aKoH OMa /1/isi [IOJTHOM LeTu: C1Jjla TOKa B TIOJTHOM 1[eTTn
NIPSIMO ~ TIPOTIOPLIMOHA/IbHA ~ 37IeKTPOABIDKYIIIEM Cue HWCTOYHHWKA U 00paTHO
MPONOPLIMOHA/IbHA CYMMe CONPOTHB/IEHUM BHEIIIHETO M BHYTPEHHEr0 YUaCTKOB 1[eH.



YacTo WCTOUHMKM 3JEKTPUUECKOM SHEPTrUd COeNUHSIIOT MEeXAy COo00u s
nuTaHus teny. Coe/liHeHHe HCTOYHUKOB B OaTapero MOXKeT ObITh TT0C/Ie/JoOBaTeIbHbIM
Y TIapasuie/ibHbIM.

Ilpu mociesoBaTe/IbHOM COeJUHEHUHM /Ba COCEAHMX HCTOYHHMKA
COe/JUHSIIOTCA Pa3HOUMEHHbIMU MOJII0CaAMM.

[MosryuuBITIasicsi TIPU TMIOC/IeIOBaTe/IbHOM COeJUHEHUM aKKyMYyJIATOpHasi OaTapest
vMeeT Ty >Xe eMKOCTb, YTO U Y OAWUHOUHOTO aKKyMYJIITOpa, a HampsbKeHWe TaKou
aKKyMyJIATODHOM 0OaTaped paBHO CyMMe HalpsDKeHHWW BXOAAIMIUX B Hee
aKKyMy/STOpOB. T.e. eC/id aKKyMYyJIITOPbl UMEIOT OJWHAKOBbIE HAIpsDKeHUs, TO
HampsbkeHHe GaTtaper paBHO HAIPSDKEHHIO OJIHOTO aKKyMYJIATOPa, YMHOXXEeHHOMY Ha

KOJIMUECTBO aKKYMYJIATOPOB B aKKyMYJ/ISTOPHOM OaTapee.
- -+ =1 -+ —y g 2ot =
(] 1 1 1l
L] t

H

—

1. 3/1C baTapeu paBHa cymme 3/1C OTAe/bHBIX UCTOUHUKOB €= €1 + €, + €

2. O6ijee compoTuBieHWe OaTraped MCTOYHUKOB paBHO CyMMe BHYTPEHHMX
COTIPOTHBJIEHUM OTJE/IbHbIX UCTOYHUKOB Toarapen— I'1 T T2 + I3

Ecimu B GaTapeto coelMHeHbI N OJIMHAKOBBIX MCTOYHMKOB, TO J/IC Garapen €= ne; a
COTNPOTHUBIIEHUE Toarapen— NI

L RE
R+nr

i
3. Cusia TOKa B TaKOH Lienu 10 3aKoHy Oma

Ilpy mDapamIelbHOM COeJHHEHHH COeJUHSIIOT MeXAy coboi Bce
MOJIO)KUTe/IbHBbIE U BCe OTPHIaTe/IbHbIe MO/TICHI IBYX HIA N HCTOUHUKOB.

[TapasnienbHO COeIUHSIFOT TOTbKO UCTOUHHKH C OAUHAKOBOM
O/C. ITonyuuBiuasics TMpU Tapasvyle/ibHOM COeIMHEHWH aKKyMYyJsiTOpHasi Oarapesi
MMeeT TO ’Ke HarpsbKeHUe, UTO U Y OJWHOYHOTO aKKyMYJISITOpPa, a eMKOCTb TaKOu
aKKyMYJ/ISITOPHOM OaTaper paBHa CyMMe eMKOCTel BXOZSIIUX B Hee aKKyMYJISITOPOB.
T.e. ey aKKyMYJISITOPBI UMEIOT OZIMHAKOBbIE eMKOCTU, TO eMKOCTh aKKyMYJISTOPHOM
OaTape paBHa €MKOCTH OJHOTO aKKyMYJIITOpa, YMHO)K€HHOW Ha KOJMYEeCTBO
aKKyMYJIITOPOB B b6aTapee.



1. 3/1C 6aTapen OAMHAKOBBLIX NCTOUHUKOB paBHa 3/1C OIHOrO UCTOUHMKA. €= €= € =
&3
2. CompoTuBieHre OaTaper MeHbllle, UeM COTIPOTHB/IEHHE OAHOTO UCTOUYHUKA Tsarapen—
I'1/ n

£

3. Cuna ToKa B Takoii Ileru 1o 3akoHy Oma & +7/#

OnekTpuueckasi 3Heprusi, HaKOIlJIeHHas B aKKyMYyJIAITOpDHOW Oarapee paBHa
CyMMe 3HEeprud OTJe/lbHbIX aKKyMYJATOPOB (MPOM3BENEHUI0 SHEPTUM OT[eTbHbIX
aKKYMYJ/IITOPOB, €C/IM aKKyMYJ/ISITOPbl OJWHAKOBBIE), HE3aBUCHMMO OT TOro, Kak
COe/JMHeHbI aKKYMY/JISATOPBI - Napaslyie/IbHO WU T10C/1e0BaTe/bHO.

BHyTpeHHee COMNpOTHB/IEHUE aKKYMYJ/SATOPOB, HW3rOTOBJEHHBIX II0 OJHOU
TeXHOJIOT UM, TIPUMEPHO obpartHo TIPOITOPLIMOHAJIEHO €MKOCTH
akkymyssaTopa. [Tostomy  T.K. 1py  IapajyleJlbHOM  COeJJMHEeHUWU  eMKOCTb
aKKyMYJ/ISITOPHOUM OaTaper paBHa CyMMe eMKOCTel BXOJSILMX B Hee aKKyMYJISITODOB,
T.€. YBeJINUMBAETCS, TO BHYTPEHHee CONPOTUB/IEHUE YMEeHbIIAeTCsl.

OTC}O,E[aE =I,R +I,r £ =I,R, +1I,r

[Tockonbky 11 R: =U. y IR =U. ‘10
U, +I,r =U, +1,r I/I]II/IIlr -I,r =U, - U,

Orctoga ciepyer,
Onpepenexue 3AC v BHYTPEHHEro CONPOTHUBNEHMWA 4yTOo BHYTpeHHee
MCTOYHMKA TOKA

NapameTpsl TOKa LEmn: COIIpOTHUBJ/IEHHE
g U= 457 B NCTOUYHHKA
HCTOYHMK TOKO .

_ MCTOMHMK 1 {= 381 A r _U2 - Ul

_ WCTOUsKE 2 = f

— TOKa L-1 (1)

_ HCTOMHUR & a S’Z[C
_ MCTOMHWK &

6yger —€ =Us+ 1,7 (2)

OnucaHue yCTaHOBKH
BUPTYya/IbHOH
JlabopaTopHOi padoThI

OKCIepyMeHTalbHast

yCTaHOBKA Mpe/CTaB/ieHa
Ha pucyHke. B jeBo
BepXHEM yrJ1y



TIpe/ICTaB/IeHa TlaHe/Ib «MCTOYHUK TOKa», Ha KOTOPOW MOJKHO BbIOpaTh OJWH U3 IATH
WCTOYHUKOB TOKa. BHM3Y pacrosioykeH Kiitou. KOTOpPbIM Heo6XoAuMo OyieT 3aMbIKaThb
TrocJsie SKCriepuMeHTa. B KpaiiHeM HM>KHEM TIPaBOM YUy pacriosioykeH peoctaT. MO>KHO
repeMeljaTb TOJI3YyHOK U MeHSITh 3HaueHWe COMpOTUB/IeHHs.  VIcronb3ys
TIpe/ICTaB/IeHHYI0 yCTAHOBKY, [JOCTUTaeTCs 1iejib TIOCTaBJeHHON JiabopaTopHOM
paboThI.

I1naH BbINO/IHEHHUSA PadoThI
1. TlepeliguTe 10 CChINKe https://www.youtube.com/watch?
v=H8F2aQzK7j0 rpocMoTprTe BHAEOYPOK KOTOPBIN TTOSICHUT, KaKUM 0b6pa3om
TIPOBOAUTCS TabopaTopHasi paboTa B peasibHbIX YC/IOBUSIX.
2. [Tepenaute no ccopuike http://mediadidaktika.ru/mod/page/view.php?id=380
Y BBITIOJTHSNTE TI0C/IeJ0BaTeIbHOCTD JAeCTBUM, OTMCAHHBIX HIDKE.

1.3aganue. Paccuumaiime 3/]C u éHympeHHee conpomue/aeHue yenu.
1. 3anycTuTh BUPTYaIbHbIA CTEH],

2. BoibepuTe UCTOUHMK TOKa 1.

3. Kypcopom HaBOA¥M Ha K/It0U U 3aMbIKaeM LieTlb.

4. KypcopoM HaBOJMM Ha peocCTarT, JBUraeM I0/I3YHOK peocTara.

5. YcTaHOBUTE MOM3YHOK peocTaTa MpUO/IM3UTeTbHO B Cpe/iHee TI0/I0)KeHHe, U3MepbTe
cuny Toka /: v Hanipskenue Uy | 3anecure B Tabmumy 1.

6. IlepeaBrHbTE MOJI3YHOK peocTaTa, U3MepbTe CU/Iy TOKa I u Harpsokerve Uz |
3aHecuTe B Tabmuity 1.

7. BbruncnuTe BHyTpeHHee conpoTuBieHue r u 3/JC £ HWCTOYHHKA TOKa Mo (hopMyiam
(DHu)

8. Pe3ynbTaThbl U3MepeHU U BbIUMC/IeHWH 3amuIiuTe B Tabauiy 1.

9. BhINoiHUTE TaKue e JelCTBUS Jis1 MICTOYHUKOB TOKa 2,3,4,5.

Tab6mma 1.

N /i €H3M,, B IlA Iz,A Ul,B Uz,B RloM Rz,OM r,OM SBblq.,B

10.Cpenatb BBIBOZ,

KoHTpo/IbHEBIE BOIIPOCHI.

1.IloueMy roka3saHus BOJbTMETpPA IIPY Pa30MKHYTOM Y 3aMKHYTOM KJ/IFOUe pa3jInyHbl?
2.Kak nmoBbICUTb TOYHOCTH U3MepeHust J/1C ucTtouHuka Toka?

3.MoykeTe /M Bbl MPeAJIOKUTL Apyrue crocobbl usmepenuss 3[C U BHYTpeHHETO
COTIPOTHUBJIEHUSI UCTOYHMKA TOKA?

Kontposinpyemeie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

KpuTepun oLieHKH:

— Or1jeHKa «5» CTaBUTHCS, €C/TH yUall[uics BBITIO/HSAeT paboTy B TIOJIHOM o0beMe ¢
cobtoieHreM HeoOX04UMOM TToC/IeZiloBaTeTbHOCTH TIPOBeZIeHUsI OTTbITOB U
M3MepeHU; cCaMOCTOsATe/TbHOM palliOHa/IbHO MOHTUPYET HeoOX0AuMble



000opy/1IoBaHKe; BCE OTBITHI IPOBOJUT B YCIOBUAX M PEXXUMaX, 00eCrieunBaroiruxX
TI0/TyueHe MPaBU/IbHBIX Pe3y/IbTaTOB U BBIBOZIOB; COOJTIOjaeT TpeOOBaHMUS TIPaBUI
6e30MacHOCTH TPy/ia; B OTUeTe MPaBUJILHO M aKKYPaTHO BBITTOTHSIET BCE 3allvCH,
TabJUL[bl, DUCYHKH, UePTeXKH, TpadMKH, BEIUKC/IEHNsT; IPABU/IbHO BBITIOHSIET aHa/IN3
TOrPEeIHOCTEN.

— OtieHKa «4» CTaBUTCS, eC/TU BBITIOJIHEHBI TPeOOBaHUS K OLIEHKH «5», HO ObIH
JIOTIYII[eHbI IBA-TPH HeloueTa, He OoJiee OHOM HEeTpyOoi OIMMOKH M OHOTO
HezloueTa.

— OrjeHKa «3» CTaBUTCS, eC/Ti paboTa BBIITOTHEHA He TI0JTHOCThI0, HO 06beM
BBITIOJTHEHHOHN YaCTH TaKOB, MTO3BOJISIET TI0/yUNTh TIPaBUIbHbIE Pe3y/IbTaThl U
BBIBO/IBI: €CJTH B XO/Ie TIPOBE/IeHUs OTbITa ¥ M3MePeHUH ObL/TH JOMYIIeHb] OIIHOKH.
— OLleHKa «2» CTaBUTCS, ec/i paboTa BhIMOIHEHA He TIOJTHOCThIO U 00BeM
BBITIOJTHEHHOH YacTH paboT He MO3BOJISAT C/leaTh MMPaBU/IbHBIX BHIBO/IOB: €CIIH,
OTTbITHI, U3MEPEHUs], BLIUKC/IeHHs], Ha0JTI0IeHHs TIPOM3BOM/IHCH HEIIPAaBU/IBHO.

JIabopaTopHbIe padoThI

VHCTpYKIHOHHAs KapTa K jiabopaTropHoii pabore Ne 7

Tema 3aHATHA: OTpe/ieJieHre ye/IbHOr0 CONPOTUB/IEHUS TTPOBOJHUKA

Ilens 3aHATHA: oOIpefiejieHue  Y[elbHOIO  3JIeKTPUYeCKOro  CONpPOTHBIIEHUS
Pe3UCTOPHOrO NIPOBO/A [0 TEXHUUECKOMY MeTOZY.

ITepes Haua/s10M 3aHATHA HE0OXO0AMMO 3HATh: UTO TaKoe Yy/ieJIbHOe COMPOTUB/IEHUE
Y OT Uero OHO 3aBUCHUT; 3HATh NPUHLUI JefCTBHe U3MepUTe/bHBIX TPUOOPOB.

ITocsle OKOHYAHUSI 3aHATHA HEO0XOAMMO YMeTh: BLIUUC/IATH  yjelbHOe
COTPOTUBJ/IEHUE IPOBOJAHUKOB I Pa3/INYHbIX MeTaslIOB.

O6opyoBaHue: KoMmIibioTep, VIHTepHeT, MHCTPYKLIMOHHAs KapTa.

CopepxaHue U Teopus.

Kracc yCcTpomrcTB, KOTOpbIe TIPUMEHSIIOTCS AJ11 U3MepPEeHUsT 3/IeKTPUUEeCKUX BeTMYMH,
Ha3bIBAIOTCS 3/IEKTPOU3MEPUTE/ILHBIMY TIPUOOPaMHU.

y W v 4 Cy1iecTByroT bonbiiioe
o 0B 10 2 KOJINUeCTBO Pa3/InUHBIX
0 ] [ I
ob bbbl /7 4 5/IeKTPOU3MEPUTE/TLHBIX TTPUOOPOB.
oV /5 | npejen
/mMepeHHH
4 < ITo TIPUHLUITY JIeUCTBUS
A ' 371eKTPOU3MEPUTENTbHBIE niprbopbI
1esors> 11991 £
o3 15@}3& | MOJpa3fe/stioTCs  Ha  C/eAyrolye
: ! OCHOBHBbIE TUIIbI:
- “ 1. [Tpubopsr

o MarHUTO3/IeKTPUUECKON CUCTEMBI ) ,
OB OCHOBaHHbIE Ha TIpUHLIUIIE

B3aUMO/IENCTBUSI KaTyIIKKA C TOKOM U
BHEIIHero MarHMTHOTI'O I10JI51, CO3/laBaeMOr0 MOCTOSIHHBIM MarHUTOM.

KJ1acc
TOYHOCTH



.

2. TTpubopbl 3/1eKTPOMHAMUUECKON CUCTEMBI , OCHOBaHHbIe Ha MPUHILUIIE
3/1eKTPO/IMHAMUYECKOT0 B3aUMO/IeUCTBUS ABYX KaTyllleK C TOKaMH, U3 KOTOPBIX OZiHa
HeTIOJBW)KHA, a JIpyrasi Mo/IBW>KHa.

3. TIpubopbl 3MEKTPOMAarHUTHOM CHCTEMBI { , B KOTOPBIX WCMOJIb3yeTCs
TIPUHLIAI B3aUMOZIEMCTBUSI MAarHUTHOT'O TIO/ISI HEeTOJBVW)KHOM KaTyIIKU C TOKOM MU
TO/IBM)KHOM JKeJIe3HOM IIJIaCTUHKY, HaMarHW4eHHOM 3THUM I10J1eM.

4. TerioBble W3MepUTE/IbHBIE TTPHUOOPHI, WCIIO/BL3YIOIIHe TEIJIOBOe AeHCTBHE
3/IeKTPUYECKOr0 TOKa. Harperas TOKOM MpPOBOJIOKA YAJMHSAETCS, TPOBUCAET, U
BC/Ie/ICTBHE 3TOrO TIOJBM)XKHAS YacTh MPUOOpa MoayyaeT BO3MOKHOCTb ITOBEPHYTHCS
T10/] IGKCTBUEM TIPY’KWHBI, BbIOMparotieid 06pa3oBaBIIyoCs C1abrHy MPOBOJIOKH.

5. TIpubopel WHAYKIMOHHOW CHUCTEMbI , OCHOBaHHble Ha MPUHLUIIE
B3aUMO/IeICTBUSI BPAILIAIOILeroCsi MarHUTHOTO TIO/ISI C TOKaMW, WHAYKTUPOBAHHBIMU
3TUM M0JIeM B TIOABMXXHOM MeTaJl/TMueCKOM LIWJIMH/IPe.

1
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6. TIprbOpBI 3MEKTPOCTaTUUECKOH CHCTEeMBbI , OCHOBaHHbIe Ha TIPHHLIUIIE
B3alMO/IeliCTBUS MOABMYKHBIX 1 HETTOABMKHBIX MeTa/l/InueCKUX TJIaCTHH, 3apsKeHHBIX
pa3sHOMMEHHBIMH 3/IeKTPUUECKHMMHM 3apsiiaMU.

7. TIpubOopel TEpPMO3/IEKTPUUECKOH CHUCTEMBI, IIPeCTABJSIOINME COOOM
COBOKYITHOCTb TEPMOIIaphl C KAaKHUM-JIM0O UyBCTBUTE/NbLHBIM MPHOOPOM, HarpyuMep
MarHUTO3/IeKTPUUECKOU CUCTeMBbI. VI3MepsieMblii TOK, MPOXOAsS uepe3 Tepmorapy,
criocobcTByeT BO3HHUKHOBEHUIO TePMOTOKa, BO3/IEMCTBYIOLLIETO Ha
MarHuTO3/1eKTpUUecKuii mpubop.

8. Ilpubopel BUOpaAI[MOHHOW CHUCTEMbI, OCHOBaHHble Ha TIPUHIIMIIE
MeXaHHWYeCcKOro pe3oHaHCca BUOpUpyromux Tesl. [Ipy 3a/jlaHHO yacTOTe TOKa HaruboJiee
MHTEHCHBHO BUOPHpPYET TOT M3 SIKOPHLKOB 3/IEKTPOMAarHWTa, IEepHOJ COOCTBEHHBIX
Kos1e0aHMM KOTOPOT0 COBIA/IaeT C TIePUO/0M HaBsI3aHHBIX KOJIe0aHMUH.

9. DneKTpPOHHbIE U3MEPUTE/IbHbIE TTPUOOPEI - MPUOOPHI, U3MepUTe/IbHbIE I[eTTH
KOTOPBIX COjiepKaT 2/IeKTPOHHbIe 37eMeHTbl. OHM HCMOJIb3yeTcs [/ W3MepeHui
MPaKTUUeCKH BCeX 3/IeKTPUUECKHX Be/JIMYMH, a TakKKe HedJeKTPUYeCKUX BeJIMUH,
TIpe/IBApUTE/ILHO IPe00pa30BaHHBIX B 37IEKTPUUECKHE.

[Io Tumy OTCUETHOrO YCTPOWCTBA PAa3/lWYyalOT aHaJIOrOBble U LIU(PPOBBIE
1010)5(010)5) S8
XapaKTepUCTHKH 3JIeKTPOU3MEePHUTE/TbHbIX MPUOOPOB.

IIpepesiom  W3MepeHMs 3/IEKTPOM3MEpPUTETLHOTO  TMpubopa  Ha3bIBaeTCs
MakCHMa/ibHOe 3HaueHue U3MepsieMou (PrU3nueCcKor BeJTMUUHBI Xmax, KOTOPOE BbI3bIBAeT
OTKJ/IOHEHHE yKa3aTeJis IITKaJIbl MprOopa Ha BCHO 1Ky .

YyBCTBUTEIBHOCTH S — 3TO CIIOCOOHOCTD MPHOOpa pearipoBaTh Ha U3MEHEHUe
r3MepsieMOl Be/JIMUMHBI, T.e. BeJIMUMHA, KOTOpasi TO0Ka3biBaeT, Ha CKOJIbKO JeeHui
An riepeMerlrjaeTcsl yKasarenb IIpuOOpa TIpY W3MEHEHWH 3HaueHus W3MepsieMOU
BeJIMUMHBI AX Ha e JUHULTY:

_An
Ax,

EauHuLIbl  U3MepeHUs] UyBCTBUTENBHOCTHM 3aBUCMT OT pojia U3MepsieMOu
BesIMuMHEI (Aen/B, nen/A v T.4.).

S



HEHa Ae/IeHUusA 4MC/IEHHO pPdBHA 3HAUYEHHIO HBMEPHEMOﬁ Be/IMUMHBI X,
BBI3BaBIIIEel OTK/IOHEeHHe YKa3aTesid an6opa Had OJHO JeJiIeHHre IIKaJIbI:

LleHna penenus usmepsierca B B/pen., A/pen. v 1.4. LleHa fefieHUs — 3TO KOJIMUYECTBO
13MepsieMOl BeJTMUMHBI, TIPUXOZITieecss Ha OJHO Jle/ieHue IIKabl Tpubopa.
IIpuBeleHHOM TOTPENIHOCTBIO TPHOOpPa Ha3bIBAaeTCSl OTHOIIeHWe abCOFOTHOMN
TIOTPEITHOCTY K HauOosbllleMy BO3MOXXHOMY OTK/JIOHEHMIO TIOKa3aressi mpubopa
(HOMUHa/ILHOMY TI0Ka3aHuto rpubopa):

y:i[ AX] 10@6
x]ax .

B maHHOM paboTe HaxOAUTCS y/elbHOe COMPOTUB/IeHHE TIPOBOAHUKA. DIeKTpUUYecKoe
COMPOTUB/IEHUE XapaKTepu3yeT NPOTUBOAENCTBIE TTPOBO/JHHKA MPOTEeKaHUIO ToKa. st

U

IMOCTOAHHOI'O TOKA COTJIaCHO 3dKOHY Oma 7
/
. =0
nst oAHOPOAHOTO TIPOBO/IHUKA C TIOTIePeUYHBbIM ceueHrueM Sy JIMHOM [ S
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YnenbHOe 3/1eKTpUUECKOe COMNPOTUBJ/IEHHE P SIBJISIETCSl XapaKTepUCTUKOW MaTepuara
NpoBoAHMKA. OHO TaK)Ke 3aBUCUT U OT TeMIepaTypbl IPOBOJHUKA, COTJIACHO 3aKOHY:
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b
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OnucaHye yCTAaHOBKH BUPTYa/IbHOM 1a00paTOpHOH padoThI
OKcrepuMeHTabHas YCTaHOBKA IMpe/iCTaB/eHa Ha PUCYHKe. B /1eBOM HIKHEM YTy
pacIio/io)keHa IlaHe/b «IapaMeTphl YCTaHOBKW», MOXXHO YCTaHOBMUTDH CJIZYIOII[He
rapamMeTphl TaKKle, Kak JJMHY aKTUBHOM YaCTH IMPOBOJHKKA, €ro AaMeTp, BHYyTPeHHee
COIIPOTHBJIEHHE aMIlepMeTpa, IIPOK3B0/bHO. CIipaBa pacIio/ioyKeHa MaHe b «MaTepyal
TIPOBO/IHKMKA», 10 KOTOPOM MO>KHO BBIOpaTh MaTephal: HUXPOM, (expesb, MaHTaHUH,
KoHCTaHTaH. C ITOMOILBIO TTaHe/IN «IMHeHKa» MOXXHO M3MEpPUTh [J/IMHY IIPOBOAHHUKA.
Wcronb3yss TMpeACTaBAeHHYI0 YCTAHOBKY, [OCTUTAeTCs 1[e/Ib  I10CTaBIeHHOM
7abopaToOpHOM pabOTEHL.

I11aH BbINO/IHeHUA PadoTHI
1. IlepeliguTe o ccblKe https://www.youtube.com/watch?v=g8ZvZSwnAmM
MIPOCMOTPUTE  BHUZIEOYPOK KOTOPBLIM TIOSCHUT, KakKUM 00pa3oM TIPOBOAUTCS
nabopaTopHasi paboTa B pea/ibHbIX YC/IOBUSIX.
2. [TeperiauTte no ccouike http://mediadidaktika.ru/mod/page/view.php?id=403
Y BBITIOJTHSIMTE T10C/1e[j0BaTe/IbHOCThb JeMCTBUM, OMIMCAHHBIX HUXKeE.

1. 3apanue. Paccuumatime yodenbHOe conpomuesaeHue HUXpoma, ¢expesb,
MAH2AHUHA, KOHCMAHMAHd.

1. 3amycTUTh BUPTYa/lbHbIN CTEeH/, BbiOeprTe MaTepHrasl POBOJHUKA HUXPOM.
2. YCTaHOBUTh, B COOTBETCTBUU, C BADMAHTOM COBIIa/atolileM C Toc/ieHel 1udpoi 1o
CMUCKY TPYIIbl, OH HAaXOAWTCS B KOHLIE AOKYMEHTa, [IWHY aKTUBHOW YaCTH
TPOBOJHUKA I, ero quameTp d, a TakkKe BHYTPEHHee COMPOTHBJ/IEHWE amIiepMeTpa Ra.
3aHeCTH 3T JaHHbIe B Tabmmiy 1.
3. Ilpy nomomnu peryasitopa TOKa YCTaHOBUTb MPOU3BOJIbHOE 3HAUEHUE CUJIbl TOKA Ia.
3arucathb B Tabuily 1 cooTBeTCTBYIOIlee eMy HamnpsbkeHue Ug.
3. AHasoruuHble U3MepeHusi, ONMCaHHbIe B 1.3, TIPOBECTHU [Jisi HECKOIbKUX 3HauUeHUM
CUJIbI TOKA.
4. Tlo pgaHHBIM Tabmuibl 1 paccuuTaTh BeJUYMHY Y/EJbHOTO COTPOTUBJIEHUS
TIPOBO/IHKKA 110 hopmyiie (2).
5. PaccuuTtaTh aOCO/IOTHYO ¥ OTHOCHTE/IbHbIE TIOTPEITHOCTH W3MepeHui
(npunoxkenue 1).
6. BbInoHUTh aHa/IOTUUHBIe 1eliCTBUS /151 (hexpesib, MaHTaHMHA, KOHCTaHTaHa.
Tabmma 1

Ne LA U, B p, Om'Mm*’/M | TTapameTpsl
1 JraMeTp IPOBOJHMUKA:
2 d=...MM
J/TMHA aKTUBHOM YaCTU:
3 [=....™
10111816 ceyeHus
cpefiHee TPOBOJIOKMU:
§=7L — i
BHYTPEHHe COIpPOTUBJIEHUE
amriepMerpa
RA = e A

6. Caenaite BbIBO/I.



KoHTpo/1bHBIE BONPOCHI
1.0T Kakux BeJIMUUH 3aBUCUT 3JIEKTPUYECKOe CONIPOTUB/IEHUE TIPOBOJHUKA?
2. Ykaxure (hopmyJly [/l pacueta CONPOTUB/IEHUS 10 pa3MepaM MPOBOIHUKA.
3.0T Kakux BeJIMUMUH 3aBUCHUT Y/ieJIbHOe COTIPOTHB/IEHUE TIPOBOJHUKA?
4. HazoBUTe MeTOAbI N3MEPEHNH COTPOTUB/IEHHS MPOBOJHHUKA.
5. 3anuimTe GopMyJIbl [i71s1 OTIpeie/ieHusl COTIPOTUB/IEHUSI TPOBOIHUKA B TEXHUUECKOM
MeTozie? Kakue Be/IMUrHbI U3MEPSIOT B 3TOM MeToze?

Kontposivpyemeie komriereHuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30

Kputepuu orieHKuU:

— OneHKa «5» CTaBUTBLCS, €C/TM YYAl[UHCS BBITIO/IHSET paboTy B TOJHOM 0bBbeme C
cobmoieHreM HeoOXOIMMOH TT0C/IeZI0BATe/TbHOCTH ITPOBE/IEHHS OTTLITOB ¥ U3MEPEeHHH;
CaMOCTOSITe/TbHOW pPallMOHA/IbHO MOHTHPYET HeoOX0[uMble 000pyI0BaHHE; BCE OTBITHI
TIPOBOIMT B YCJOBHUSX W peXUMaX, 00eCreuurBaroIUX TOIyYeHHe IPaBUIbHBIX
pe3y/ibTaTOB M BLIBOZIOB; COO/MOZaeT TpeOOBaHUS MpaBWI 0e30MacHOCTH TPy/a; B
OTYeTe MPABU/IbLHO M aKKYPaTHO BBITIOJTHAET BCe 3aMKCH, TaOIHIIBI, PUCYHKH, YEPTEXKH,
rpadvKu, BLIUKMC/IEHNS]; IPaBUIBHO BBITIOHSIET aHaM3 TIOrPelTHOCTeH.

— OneHka «4» CTaBUTCA, €C/IM BBITOJHEHbI TPeOOBaHUS K OLEHKU «5», HO ObLIM
JOTIYIIeHbI BA-TPHU HeJjoueTa, He 6oJiee 0fHOM Herpy0oii OIIIMOKY M OZHOTO HejoueTa.
— OueHka «3» cTaBUTCS, ecnmu paboTa BLITIOJTHEHA He TIIO/THOCTBIO, HO 00beM
BBITIOJTHEHHOM YaCTH TaKOB, TI03BOJISIET TIOTYUYUTh ITPaBU/IbHbBIE Pe3Y/IbTaThl U BHIBO/IBI:
eCJI B XO7ie TPOBe/IeHNsI OTbITa U U3MepeHHi ObUIH JAOMYIeHbI OIIUOKH.

— OrlleHKa «2» CTaBUTCS, ecjid paboTa BBITIOJIHEHA HE TIOIHOCTBIO U 00BeM
BBITIOJTHEHHOH UacTy paboT He MO3BOJIAT Ce/IaTh MPaBUIBHBIX BEIBO/IOB: €C/IH, OITBITHI,
W3MepeHHs], BBIUMC/IeHUS, HaOMI0IeH s TTPOM3BO/JUTUCh HETIPaBUIILHO.

JIabopaTopHbIie padoThI

JIaGopaTopHas padora Ne 8
NccnegoBanue 3aBUCMMOCTH TeMIepaTypbl HUTHU JlaMIIbl HAKQ/IUBAHUA OT
HaMnpsHKeHHs Ha eé 3a)KuMax
[enp paboThl: TIpU yC/IOBUSX CBeUeHWS] HUTW HaKaJWBaHUs OMpe/le/IUTh ee
TeMIleparypy.
ITpubopbl ¥ NPHHAJ/IEKHOCTH: JlaMIla HakamvuBaHus 220 B Ha mogcraBke,
BosibTMeTp 220 B, amnepmetrp 1A, peryavdpyeMbld MCTOYHUK nmuTanus 1 — 220 B,
OMMETp, COeIMHUTE/IbHbIE POBO/A.



KpaTtkas Teopus

OKcIrieprMeHTa/IbHasl TIPOBepKa HauboJsiee pacipoCTpPaHEHHBIX OBITOBBIX JIaMII
HaKa/IMBaHWs MOLLIHOCTBIO 25, 40, 60, 75, 100 BT rokassiBaeT, UTO UX CONPOTUB/IEHNE
B xosogHoM coctosiHuu 1ipu 0 °C cocrasasier 155,5; 103,5; 61,5; 51,5; 40 Om, a B
pabouem — 1936; 1210; 815; 650; 490 Owm, cooTBeTCTBeHHO. Torjga OTHOIIIEHHE
«rOpsiuero» COMPOTUBJIEHUS K «XOJOAHOMY» paBHsieTcs 12,45;

11,7; 13,25; 12,62; 12,4, a B cpegHeM OHO coctasssier 12,5. JlaMibl Haka/JuBaHUS
MOLIHOCTBI0 100 BT ¢ 2010r. He BbIMyCKarOTCS.

B pe3ysibTaTe 1aMIia HaKaJTMBaHUS TIPYU BK/IIOUeHHH paboTaeT B 3KCTpeMaslbHbIX
YCIOBUSIX TPU TOKAaX, KOTOpPbIe TPEBBILIAIOT HOMWHA/IbHBIM, UTO MPUBOJUT K
YCKOPEHHOMY WM3HOCY HWUTU Hakaja U MpeXXJAeBPeMeHHOMY BBIXOY JlaMIIbl U3 CTPOS,
0COOEHHO TIpH TIPEBBLINIEHUSIX HAIpsDKeHUss B TMTaromed cetw. IlociemHee
00CTOSATENILCTBO TIPU  JUIATEbHBIX  TIPEBBIIIEHUSX HANpPsOKEHUS OTHOCUTETBHO
HOMUHAa/IbHOT'O MPUBOJUT K PE3KOMY COKPAIlleHHI0 CPOKAa CY>KObI JTaMIIbI.

CpoK Cy>kObI JIaMITbl HaKa/TMBaHUS KOie01eTcs B IITUPOKUX TMpejienax, TIOTOMY
YTO 3aBUCUT:

- OT KaueCTBa COeJVHEHWM B 3JIeKTPONPOBOJKE W CBETW/IbHUKE; . OT
CTabUIHbHOCTH HOMUHATBHOT'O HaTIPSPKEeHUS;

- OT Ha/M4yusl WM OTCYTCTBUSI MeXaHUUeCKHWX BO3JEWCTBUM Ha JIaMIy,
TOJTYKOB, COTPSICEHU, BUOpaI[Hii;

- OT TemIepaTypbl OKpYy>KatoLlel CpeJibl;

- OT TUIIAa IPUMEHEeHHOTI'0 BBIK/IF0UaTe I U CKOPOCTH HapaCTaHWs BeJIMUUHbI
TOKa MpU TIo/jaue TMTaHus Ha JIaMIly.

ITpu mpomo/pKUATENbHON paboTe Jjamrbl HaKalWBaHWS €e HUTh HakKaia 0[]
BO3/IEMICTBHEM BBICOKOM TeMIlepaTypbl HarpeBa MOCTeNeHHO UCHapseTCsl, yMeHbIasICh
B /lMaMeTpe, pBeTCs (1leperopaer).

Yem BbIllle TemriepaTypa HarpeBa HUTH Hakajia, TeM Oosibllle CBeTa W3/ydaer
jmamvna. [Ipy 3ToM MHTeHCHBHee NpoTeKaeT IPOoLiecC UCIapeHuss HUTH, U COKpalllaeTcs
CPOK Cy>kObl Jslamribl. [lo3TOMy JJis JlaMIl Haka/lMBaHWsl YCTaHaBMBaeTCs TaKasi
TemriepaTypa Hakajia HUTH, TIPHU KOTOPOU obecrieuriBaeTcsi HeobxouMasi CBeTOOTaua
JlaMIIbl ¥ OTIpe/iesieHHast TIPO/I0JDKUTETbHOCTD ee CITY>KOBbI.

CpezHsisi IPOJOJ/DKUATE/IBHOCTh TOPEHUs JIaMIIbl HaKa/lMBaHWS TPUA pacyeTHOM
HarnpsbkeHUH He ripeBbitaeT 1000 yacos. ITocne 750 yacoB ropeHrst CBETOBOM MOTOK
CHW)KaeTcs B cpefHeM Ha 15%.

Jlamribl HaKa/IMBaHUS OUeHb UyBCTBUTEJIbHBI JaXke K OTHOCUTETbHO HeOO/TBITTNM
TIOBBIIIIEHUSIM HaITpSDKeHUs: TP TIOBBIIIIEHUH HaTIPsKeHUs BCeTo Ha 6% CPOK CITy>KObI
CHWKaeTcs BABoe. 1o 5Tol nprUurHe j1aMIlbl HaKaJIMBaHUs, OCBeIlatol[1e TeCTHUUHbIe
KJIETKH, I0BOJIbHO YaCTO MEePeroparoT, TaK KaK HOUbKO 3/IEKTPOCETh MaJjlo HarpykeHa u
HarpsiKeHre MOBBILIEHO.

CorsiacHO KJIaCCUUeCKOM 3/IeKTPOHHOM TeOpHUH MeTa/UIM4yeCKrhe MPOBOJHUKU
VIMEIOT KPUCTA/IJIMYECKYH CTPYKTYPY. B y3/1ax KpucTaiinueckou peréTKy HaXOAaTCs
TI0JIO>KUTEeTbHbIE WOHBI, @ B TIPOCTPAHCTBE MEXXJy HOHAMU HMEIOTCS CBOOO/HBIE
S/IEKTPOHBI, = KOTOpPble  COCTAaB/SIFOT  "/IEKTPOHHBIM  Ta3",  3allO/HSIOLIAU
KPUCTA/IMMUeCKyt0 periéTky. CBoOO/HbIe 3/IeKTPOHBI, KaK U MOJeKy/bl Ta3a,
COBepIIAI0T XaoTUueckoe 6ecriopsijouHoe JBIKeHHe, CKOPOCTh KOTOPBIX 3aBUCHT OT
TemrepaTypbl. [Ipy¥ 3TOM KaXK/bIM OIMUCHIBAET CJIOKHYIO TPAeKTOPHIO, TOA00HYIO



TPAeKTOPUM MOJIEKYJ/IbI Ta3a WIM YaCTHUIIbI, COBEpIIaroiieli OpOyHOBCKOe ABIKEHHe
(puc. 1).

BcneacTBrie 6ecriopsiJoOUHOCTH TETVIOBOTO ABMKEHHST KOJTUUECTBO 3/1eKTPOHOB,
JBWDKYIIUXCS B JIFOOOM HampaB/ieHWH, B CpeJJHEM BCerjla paBHO UMC/Y 371€KTPOHOB,
repeMelalInxcsd B TMPOTUBOMNOJIOXKHOM HampajieHud. [lo3Tomy, B OTCYTCTBUM
BHEIIIHero TIOJisi, CyMMapHBIA 3apsji, TIepPeHOCUMbIN 37eKTpOHaMH B JHOO0M
HarpaBJ/IeHUH, PaBeH HYJIIO, T.e. B MeTaJl/le HeT 3/IeKTpUueckoro toka. [Ipu co3mannu
Pa3HOCTU TIOTEHI[Ma/IoB Ha KOHI[aX MeTa//IMueCcKoro MPOBOJHUKA, B TPOBOHHUKE
TIOSIB/ISIETCSL  2JIEKTPUUECKOe TI0Jjie, IO, JeMCTBUEM KOTOPOTrO 3/IEKTPOHBI 0OpeTyT
YaCTUYHO YMOPSAOYEHHOe [JBWKEHWe B  HalpaB/le€HWW, NPOTHUBOMNOJI0XKHOM
HaTpaB/IeHHUIO 110151 (T.K. 7IeKTPOHBI 00/1a/1al0T OTPHUIAaTe/IbHBIM 3apsoM). [ToaTomy
MpU Ha/MUMM BHELIHEro moJisg (pakTUueckoe ABWKEeHUEe 3JIeKTPOHOB Mpe/CTaB/sieT
coboif cymMmy OecITOpsiIOUHOTO M YTIOPSIZIOUEHHOTO [ABW)KEHHM, UTO TPUBOJUT K
TIOSIBJIEHUIO TIPEMMYIIIeCTBEHHOT0 HarnpaB/ieHus ABKeHUs. Ko/inuecTBO 3/1€KTPOHOB,
JBIDKYIIUXCS TIPOTUBOTIONIOXKHO TI0/1F0, OyzeT Oosbllle KOJWYEeCTBa 3/IEKTPOHOB,
repeMelaIuxcs B HarpaB/A€HUM TI0Jisd, C/ieJoBaTeJbHO, BO3HUKAeT I[epeHOC
3JIEKTPUUECKOr0 3apsijla B HarpaB/ieHWH, MPOTUBOMOJIOXKHOM TOJIt0, KOTOPBIM U
Ha3bIBalOT 3/IeKTpUUeCKUM TOKOM. Ha puc.16 mpezcTaB/ieHa TpaeKTOpHs ABW)KEHHs
3JIeKTPOHA B TIPUCYTCTBUM 3JIEKTPUUYECKOTO TIOJIS.

[Ipy HaMMUMKM TIONST HAa KaXK[bId 3/1€KTPOH [EeMCTBYeT CH/a paBHasl e, Mo/l
JIeCTBUEM KOTOPOU 3JIEKTPOH IBWXKETCSI YCKOPeHHO. [1pu cBoeM IBW>KeHUU 371eKTPOH
CTaJKUBAeTCsA C MOHAMU KDPUCTA/JTMYECKOW pelleTKd. B MOMeHT yzapa 3/71eKTpOH
OTJlaeT 4yaCThb WIMA BCH 3Heprut0 moHam. Ilocse 3TOro cHoBa Mof, [eMCTBUEM CHUII
3/IEKTPUUYECKOT0 TOJII YCKOpSeTCsl, YBeIMUYMBaeT CBOK) CKOPOCTb W CHOBAa MpU
C/lelyIoleM COy/lapeHHMH C MOHOM OTZAeT CBOK SHEPrui0 OCTOBY KPUCTa/UVIMUeCKOU

Akl

Puc.1. TpaekTopus ABW>KeHUs /IeKTPOHA: a) 6e3 110J1s1; 0) B 3/IeKTPUUECKOM TI0JTe
HarpsKeHHOCTHHO E.

OHeprus, TepejaHHas HWOHaM KPUCTa/LTMYECKOM peLIeTKH, MNpeBpaljaeTcs B
SHeprur0 OecriopsiloyHoOro KosjiebaTesbHOrO [ABW)KEHHsSI MOHOB, T.e. B TeIIO. JTU
CTOJIKHOBEHUS MPUBOJAT K 3aTPYJHEHUI0 HaNpaB/Ie€HHOTO JBWKEHUS 3JIEKTPOHOB, K
CO3JjaHHI0 COTMPOTHBIIeHUs. C TOUKM 3pPeHUs KJIaCCUUeCKOM 3JIEKTPOHHOW TeOPUM [iBa
daktopa: 1) yuacTMe S/IeKTDOHOB B XaOTUUeCKOM [BWKeHUU (Hapsngy C
HarpaB/eHHbIM) U 2) Ha/lMuWe COYyAapeHul 3/IeKTPOTe/l C MOHAMU KPHUCTA/UTMYeCKOU
peIleTK BOCIIPUHUMMAETCS KaK 3JIeKTPUUEeCKOe COTMpPOTUB/IEHWE TPOBOJHHUKA
3JIEKTPUUECKOMY TOKY.



1.

2.

C yBe/IMueHWEM TeMIIEpaTyphbl BO3pacTaeT CKOPOCTb XaOTHUECKOTO JABM>KEHHS, a
TaK)Xe UYWUCI0 COYJApeHUM 3/IeKTPOHOB, UTO [O/DKHO TIPUBECTH K YBEJUYEHHUIO
COTIPOTHBJ/IEHUS IPOBOTHHUKA.

OKCIlepUMeHTa/IbHO ~ YCTAHOBJIEHO, 4YTO [JJjis  MeTa//IoB  yBe/WuyeHUe
COTIPOTHBJIEHUSI C TeMIIepPaTypoil BbIpaXkaeTCsl 3aBUCUMOCTBIO:

R, =R,(1+ at) (1)

rje Ry — corporusieHye poBogHrKa rpu Temneparype 0°C, R, — COnpoTUB/IeHNEe
TPOBO/JIHMKA TpU Temreparype t, ({— TepMUUECKUN KO3(P(PULMEHT COMPOTUBIIEHUS
JJAaHHOTO MeTa/l/la, OH TMOKa3blBaeT Ha KAKyl YaCTb W3MEHSeTCSI COMpPOTHUBIIEHUE

MPOBO/HKMKA NpH Harpese ero Ha 1°C. Y UMCTBIX MeTaslIoB Mops/Ka 1072 1/ rpaayc 'y
CTJIaBOB MeHbIIIe. Y Bosb(dpama, U3 KOTOPOTO U3r0TOB/IeHA HUTh UCC/IelyeMOM JIaMITbl
4,8-10°°C"..

N3 dopmysnbl (1) MOXKHO OTpefieIuTh TeMIlepaTypy pacKajéHHOW HUTH, eC/id
V3BECTHBI €€ COMPOTUBJ/IEHHE R, TIpM 5TOM TeMriepaType U CONPOTUBJIEHUE HUTH R, npu
temnepatype 0°C:

t — Rt_Rﬂ
aRp ()

TTopsAAOK BBINO/THEHUS PAadOTHI

HomunanbHas |HarnpsikeHue eMIIe-
MOLHOCTE U, B Cuna MOIIHOCTL CorpoTHuB/IeHHe atypa
No JIaMIIbI, TOKa B B ’ p aKasia
P B moTtpebisiemMast |HUTH Hakana R,
oribITall’, DT J1lamMiie o ,
namrion P, Bt |[Om
I, A 0
C

3mepbTe 3/1eKTpUUYecKoe COMPOTUBJ/IEHHe HUTH JIaMIbl HaKa/IMBaHUsI TP KOMHATHOM
TeMIiepaType C MoMOIIbI0 OMMeTpa.
Cobepure 3/1eKTPUUYECKYIO 1ielb COTIaCHO CXeMe:




Puc. 2. Cxema yCcTaHOBKU

2. Bbruncivre 3HaueHve R, 3/1IeKTPUYECKOTO COMPOTUB/IEHUS HUTU JIaMITbI
ripu 0 °C. Tepmuueckri KO3 QULIMEHT ! 3/IEKTPUUECKOr0 COMPOTHBJIEHHS BOb(pama
TIpY 3HAUeHUsX Temriepatypsbl, 6yin3kux K 0 °C, paBeH ITPUMEPHO
4,8-107%°C",

3. [Tofk/TtounTe YCTAaHOBKY K UCTOUHMKY MUTaHUs, CO0/0/asi TIOJISIPHOCTb.
M3MmepbTe cujly TOKA B LIeX [IpY pa3HbIX 3HaueHUsAX U Ha KOHL|aX HUTU HaKa/IMBaHUs
JIaMIIbl OT MUHUMAa/IbHOI'O CBEYEeHUs 10 MaKCUMa/IbHOIr0. BrlunciuTe 3/1eKTpryeckoe
COTIPOTUBJ/IEHUE R; HUTH J1aMIIbl B HArPETOM COCTOSIHUM:

Rt=?

4, [To HaKAEeHHBIM 3HAUEHUSIM JIEKTPUUECKOr0 COMPOTUBJIEHUSI HUTH J1aMITbl Ry, R;
M  UM3BECTHOMY 3HAueHHWI0 TepMUUYeCKOro  Kod(@uiueHTa  3/IeKTPUUECKOro
COMPOTUB/IEHUS] BOJIb()paMa BBIUYMC/IUTE TeMIlepaTypy ¢ HUTU JiamIlbl 10 (QopMmysie
_ Ri—Rg
B Ry |
5. OueHWTe TrpaHULIBl TOTPEIIHOCTed UW3MepeHuM. Pe3ysibTaThl W3MEpeHUW W
BBIUMC/IEHUI 3aHeCHUTe B OTUETHYIO TaOJIHITy.
6. [TocTpoiite rpadvk 3aBUCMMOCTH TemIlepaTypbl HUTHM HaKa/JWBaHUS OT
HarpsDKeHUs Ha ee 3a)KhMax.
7. CenaliTe BBIBOJ,

KoHTpo/1bHBIE BOIIPOCHI

1. [louemy 53/7eKTpUYeCKOe COMPOTHB/IEHWE MeTa/JIOB  3aBUCUT  OT
TeMIepaTypbl?

2. KakoBbl OCHOBHBIE WCTOYHUKHM MOTPELIHOCTeM W3MEepPeHWW B [JAHHOM
SKCIIepUMeHTe?

3. [Touemy B JaHHOU paboTe 37eKTPUUECKOe COTPOTHBJIEHHE HUTH JIAMIThI
TP KOMHATHOW TemriepaType MOKHO CUMTaTh TIPUOIM3UTE/ILHO paBHBIM ee
5J7IEKTPUYECKOMY CONPOTUB/IeHUIO ripu 0°C?

Kontposinpyemsie komriereHuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30

Kpurepuu orieHKuU:



— OueHKa «5» CTaBUTBLCS, €C/TM YYal[UHCS BBITIO/IHSET paboTy B IOJHOM obOBbeme C
cobmoieHreM HeoOXOIMMOH TT0C/IeZI0BATe/TbHOCTH ITPOBE/IEHHS OTTBLITOB M U3MEPEeHHH;
CaMOCTOSITe/IbHOU paljiOHAIbHO MOHTHUPYET Heo0X0iMMbIe 000PY/I0BaHHE; BCE OITBITHI
MPOBOJIUT B  YC/OBUSIX U PEXHMMax, 00eCreurBaroIux IT0/ydYeHHe IPABUIbHBIX
pe3y/nbTaToOB U BLIBOZIOB; COO/MOZaeT TpeOOBaHMWS MpaBWI 0e30MacHOCTH TPy/a; B
OTYeTe MPaBW/ILHO M aKKypPaTHO BBITIOJTHAET BCE 3aMKMCH, TaOJIUI[bl, PUCYHKHU, UEPTEXH,
rpadvKu, BLIYKMC/IEHNS]; IPAaBU/ILHO BBITIOHSIET aHa/IM3 TIOrPeITHOCTeH.

— OreHka «4» CTaBUTCA, €C/IM BBITOMHEHbI TpeOOBaHUS K OLEHKUA «5», HO ObLIH
JIOTy1i[eHbl [Ba-TPU HeJloueTa, He Oosiee 0/fHOM Herpy0Ooit OILIMOKY 1 OZHOTO HeJloueTa.
— OueHkKa «3» CTaBUTCS, ecid paboTa BBIMOJIHEHA He TOJHOCTBIO, HO 00beM
BBITIOJTHEHHOM YaCTH TaKOB, TI03BOJISIET MIOTYUUTh ITPaBU/IbHbBIE Pe3Y/IbTaThl U BLIBO/IBI:
eCJIv B XO7ie MPOBe/IeHHsT OIbITa ¥ U3MepeHHH ObUTH JOMYIIeHbI OIIHOKH.

— OreHka «2» CTaBUTCS, ecau paboTa BBIMONHEHAa He TIOMHOCThIO U 00BeM
BBITIOJTHEHHOH UacTH paboT He MO3BOJIAT CAe/IaTh MPaBUIbHBIX BEIBO/IOB: €C/IH, OITBITHI,
W3MepeHUs], BBIYMC/IeHHs], HaOJTI0IeHHs] TIPOM3BOIUIMCH HETIPaBUIBHO.

JIabopaTopHbIie padoThI

MHCcTpyKIIMOHHAsI KapTa K JiabopaTopHoii pabore Ne 9

Tema 3anaTus: onpegesnenve KII/] anekTprueckoro HarpeBaresisi BOJbI.

Ilens 3aHATHUA: HAYUWTHCA, IKCIlepvMeHTasbHO  ompepensats  KIIJT
JIeKTPUYECKOr0 HarpesaTessi BOJBI.

Ilepex Haua/ioM 3aHATHS He00XoAMMO 3HaATh: uTo Takoe KII/] TeruioBoro
JIBUTaTesIs], 10 Kakou (popMyJie OH pacCUMTHIBAETCS.

ITocsie OKOHYaHHMS 3aHATHA HEO00X0JUMO YyMeTh: paccuuThiBaTh KII/I
3JIEKTPUUECKOr0 HarpeBaTessi BOJBI.

O6opypoBaHue: KOMIbIOTep, VIHTepHeT, MHCTPYKLIMOHHAs KapTa.

CopepxaHue U Teopusl.

Moreky/bl COCTOSIT U3 aTOMOB TO €CTh [Ijis TOTO UTOOBI Pa3/ie/IuTh MOJIEKYJIbl Ha
aTOMbl Ha/I0 OCAa0WUTh CU/Yy TIPUTSDKEHUSI aTOMOB W BBITIOJHUTL paboTy TO eCThb
noTpaTuTh 3Hepruto. [Ipu o0beAWHEeHWM aTOMOB B 00pa30BaHWUU MOJIEKY/ SHEpPTrus
OTesisieTCs.

[Ipy cropaHuy TOIIMBa OTAesieTcsl SHeprusi. Tonaugom Ha3bIBaeTCsi Troproyee
Bel[eCTBO, MCIOJIb3yeMOe B KaueCTBe MCTOUHMKA TIOJIyUyeHUs TeryioThl B
HepreTUUYeCKrX, MPOMBIILIEHHBIX U OTOMUTE/bHBIX YCTaHOBKaxX. B 3aBUCMMOCTU OT
TUTA peakluid, B pe3yJbTaTe KOTOPbIX BbIJe/NsSeTCs TervioTa U3 TOIJIMBA,
pa3Myal0T Op2aHuyeckoe U si0epHoe monaueo.



B opraHnyeckyx TOMU/IMBax TeMJOTa Bble/sI€TCS B pe3y/bTaTe XUMUYECKOW peakluu
OKHCJIeHUSI ero TOPIOUMX YacTel TIpU y4aCcTHUH KHUC/I0PO/a, a B si/IepHbIX TOTJIMBAX — B
pe3yJbTaTe pacrnazia JeaeHusi iep TsKebIX 31eMeHTOB (ypaHa, ITyTOHUS U T.J.).

Knaccudukaiusi ~ opraHMuecKMx  TOIUIMB 10  arperaTHOMY  COCTOSIHHIO.
Tormso ArperatHoe COCTOSIHUE
TBepaoe JKugkoe ["a3006pa3Hoe
[IpupogHoe JIpoBa, Top(, Oypbie HedTb [IpypoiHbIl ra3
1 KaMeHHbIe yTJIH,
aHTPALUT, TOpIOUre
C1aHLbI
IckyccTBeHHOe | [IpeBecHbIN yrosib, MasyT, KepoCcuH, ["a3b1 HePTSIHOM,
MOTYKOKC, KOKC, OeH3MH, COJISIPOBOE KOKCOBBIH,
yTOJIbHBIE U MacJio, ra30M/b, reHepaTOPHbIY,
TopGsiHbIe OPUKETHI MeyHOe TOTIUBO JIOMEeHHBbIH, Ta3
MO/I3eMHOU
ra3oukaruu

N3mepenne KII/I ycTaHOBKM C 3/IeKTPUYECKUM JABUraTesieM. Bbl OMHUTE, UTO
KI1/[ (k03dduiieHT 1oe3Horo AeMCTBHS) Ha3bIBAeTCSI OTHOIIIEHHE T10/1e3HOM PabOThI
K TI0JIHOM paboTe, BhIpa’)KeHHOE B IPOLIEHTaX:
n=Q./A,, (1)
rje rae A3 — paboTa ToKa B BojloHarpeBaresie 3a BpeMsi T- Oripe/iesisieTcs 1o Gopmyiie:
A3=1-U-, (2)
rae Qo —KoJIMUeCTBO TEIJIOThI, KOTOpPOe MOIIJIO Ha HarpeBaHWe KaJlopuMeTpa U BOJbI B
HEM OT TeMIlepaTyphl t; 0 TeMIepaTyphl t,:
Qn = Mg (—t1) + Gemye (B —t1) (3).
[Tocne noactanoBku (2) u (3) B popmyny (1), mosyynm 3HaueHUe

(cg

mg + cemy ) (ta—ty)

‘rI —_—
KII:

I'u-t

OnucaHue yCTAaHOBKH BUPTYa/IbHOM J1a00paTOPHOI padoThl



BKCHEPHMEHTHHBHBH
YCTAdHOBKa IIpe/CTaBJ/IeHA

MapameTpsl BoAs
Vo=[ 1% |2} Ha puCyHKe. B mpaBom
| Napomerpsi Toka 8 V=195 HIDKHEM yIiy
1 | IASKTDMNECKOR LLenu - (P
°C el ! . TIpe/iCTaB/IeHa TIaHe/Tb
—w0a f UU=| ' |, B | c,= 4200 [fwc/kzK)
o ’ - «I1apdMeTphbI
2 fopamerpsl kanopumerpe KATIOPUMETPa» BBIOOD
f!_:eo L B MacCcy KajiopuMmeTpa u
Eo @r T el vaccy  BOABL,  KOTOpas
£ Maepne FLOPETRS Gyner B Hem.  IlaHess:
_E_ N MEde
3 1: g «MdTepHdJl
0 s KajlopuMeTpa» -  JJIs
= BbIOOpa MaTepuasa: Me[b,

: SRR A/ TFOMHHIHN, CTa/b,
-50 e - RS ene30.  Boime  ecThb
TaHe/b «ITapaMeTPhl BO/bI», T/le MO>KHO BbIOpaTh HauaIbHYIO TeMIIEPaTyphbl BO/bI U ee
o0BeMm.
CreBa TaHe/b «IlapaMeTpa TOKa B 3JIEKTPUUECKOH 1[eTh», 61aroapss KOTOPO MOXXHO
BbIOpaTh HaMpsDKeHHe, KOTOPoe CO3/1aeT UCTOYHHK TOKa. C IOMOIIbI0 KHOITKU «ITyCK»
HAuyHeTCs TMpOIIeCC HarpeBaHHe BOZbLI B Ka/JOpUMeTpe, [I0XKAABIINCh, KOIja
Temriepatypa AOCTUTHET TeMIepaTypbl KUTeHWs (TepMOMETD pacIiO/IOKeH CJjieBa )C
TIOMOIL[bI0 KHOIKMA Tay3a MOXXHO OCTaHOBUThb TPOL[eCC W 3a(UKCHPOBaTh BpeMs,
TOKa3aHHOe B KpaliHEM HID)KHEM MpPaBOM YTJIy.
Mcrnonb3ysi TpeACTaBeHHYH) YCTaHOBKY, JOCTUTaeTCs 1jelb  IOCTaBJIEHHOU
nabopatopHOit paboTHI.

I1naH BbIMO/THeHHs PadoThI
1. IlepeliguTe 10 ccblke https://www.youtube.com/watch?v=6PIvIC3-ObE
MIPOCMOTPUTE BHUEOYPOK KOTOPBbIM TIOSCHUT, KakuM 00pa3oM TMPOBOAUTCS
nabopaTopHasi paboTa B peasibHbIX YC/IOBUSIX.
2. [TeperiauTte no ccouike http://mediadidaktika.ru/mod/page/view.php?id=478
Y BBITIOJTHSIUTE MOC/e[j0BaTe/IbHOCTD [JeUCTBUM, ONTMCAHHBIX HUXKE.

1. 3apganme. Paccuumatime KII/] 31eKkmpuueckozo Hazpeeame/isi 600bl
1. 3anyCcTUTL BUPTYyabHBIN CTEH/,
2. BeiOpath BeIecTBo, U3 KOTOPOT'O U3TOTOBJIEH KAaJIOPUMETP, er0 MacCy ¥ 00EM BOJbI
B COOTBETCTBUM C HOMEPOM BapuaHTa, COBMAZAIOILeM C MOoc/aeHer HAMPPOU M0 CIUCKY
TPYMIIbI, OH HAXOAUTCS B KOHLIE JOKYMEHTa.
3. BbiOparh (TpOM3BOJILHO) HaualdbHYH TemrepaTypy BOZbl W HampsbkeHWe Ha
HWCTOYHUKE TOKa.
3 3HaueHUs BceX W3MepeHHbIX (3a/laHHbIX) BeJIMUMH 3aMucaTh B TabIULLY.
4 Knonkou «ITYCK» HauaTb HarpeBaHWe BOJbI U MPEKPATUTh €ro, Ha)kKaB Ha KHOIIKY
«[TAY3A» T1Ipu [AOCTW)KEHUM TeMIlepaTypbl KureHus. [Ipy HeoOXOAMMOCTH
TIOBTOPEHMSI SKCIIepUMeHTa BOCII0/1b30BaThCsl KHOMKOM «CBPOC».
5. 3amnvcaTh B TaOMIly BpeMsi HarpeBaHUsl 1 KOHEUHYIO TeMIiepaTypy BOJbI.

BeirjectBo 3HaueHuUe mUcaTh 0e3 okpyraenus!!!
KaJlopyMeTpa




Y nenbHas Y nenbHas

TeTJIOEMKOCTh TeIIOEMKOCTb BOJBI Cg ,

BelllecTBa I/ (xr- °C)

KajiopumeTpa Cx

IHx/ (kr- °C)

Macca KasmopumeTpa OO0BEM BOZBI V, 1T

MK, KT

Cwuna toka [, A Macca BoApl M, KT

Harmpsokenve U, B HauanbHas
TeMnepatypat i, °
C

Bpemsi HarpeBaHusd KoHneuHas

T, C TemriepaTypa t, 0 C

6. BbINO/THHUTE BBIUUCIEHUS.
7. B BbIBOZIe YKa)KUTe TO/TyYeHHbIN pe3ynbTaT usmepenus KIT/I.

KoHTpo/IbHBIE BONIPOCHI

1. Kakoe konmmuecTBO TerioThbl (Qp, paccesisioch B OKPY Karoiyro cpefy? CKOIbKO
TIPOLIEHTOB COCTAaBJIsIeT 3Ta BeJIMUMHA OT KOJIMUeCTBA TEIJIOTHI, BbIZEIUBLIETOCs B
HarpeBaTe/IbHOM 3/IeMeHTe?

2. N3menurcsa nmu KI1[J HarpeBaTesnsi, eC/iv YBeJIMUUThL BPeMsl HarpeBaHUs (Hampumep,
1o tiosiyvaca)? Ecm fa, To kak? OTBeT 000CHYy#Te.

HauasibHbIe JdHHEIe T10 BApUAdHTaM K 3d1dHHUSAM

['pynma BertjectBo Macca kanopumeTpa | O6bEM BOJBI
KaJlopyumeTpa
1 >Kene3o 0,2 xr 21
2 QTIOMUHUHN 0,2 kr 1n
3 Me/lb 0,2 xr 2n
4 CTa/lb 0,2 kr 21
5 >Kemne3o 0,4 xr 21
6 QTFOMUHUN 0,4 xr 1n
7 Me/lb 0,4 xr 15
8 CTallb 0,4 kr 1n
9 »Kenneso 0,5 kr 1n
0 a/TFIOMHUHUN 0,5 kr 1n

Kontponupyemsie kKomrierenuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT1.1.-T1.7.; JIP2,
JIP4, JIP23, JIP30

Kpurepuu oLieHKuU:



— OueHKa «5» CTaBUTBLCS, €C/TH YYall[UHCS BBITIO/IHSET paboTy B TOJHOM obObeme C
cobmoieHreM HeoOXOIMMOH TT0C/IeZI0BATe/TbHOCTH ITPOBE/IEHHS OTTBLITOB ¥ U3MEPEeHHH;
CaMOCTOSATEe/ILHOM pal[OHa/IbHO MOHTUPYET HeoOX0oiuMble 000py/10BaHKe; BCE OTMbITHI
MIPOBOAUT B  YCJOBUSIX U pekumax, o0OecreuuBarOIIUX TOIyueHHe TpaBUIbHbBIX
pe3y/lbTaTOB M BLIBOZIOB; COO/MOZaeT TpeOOBaHWS MpaBWI 0e30MacHOCTH TPy/a; B
OTYeTe MPABU/IbHO U aKKypPaTHO BBITIOTHSIET BCe 3aMUCH, TaOULIbI, pUCYHKH, YePTeXH,
rpadvKy, BLIYKMCIEHNS]; IPaBUIbHO BBITIOHSIET aHaIM3 TIOrPeITHOCTeH.

— OneHka «4» CTaBUTCA, €C/IM BBITOMHEHbI TPeOOBaHUS K OLEHKUA «5», HO ObLIM
JOTTyIIleHbI Ba-TPY HefloueTa, He 6osiee ofHOM HeTpyOOi OIIMOKY ¥ OHOTO He/joueTa.
— OueHka «3» craBUTCS, ecnmy paboTa BLITIOJHEHa He IIO/THOCTBIO, HO 00beM
BBITIOJTHEHHOM YaCTH TaKOB, TI03BOJISIET TIOTYUYUTh ITPaBU/IbHbBIE Pe3Y/IbTaThl U BBIBO/IBI:
eCJI B XO7ie TPOBe/IeHHsT OTbITa ¥ U3MepeHHH ObUTH JAOMYIIeHbI OIIUOKH.

— OrleHKa «2» CTaBUTCS, ecjid paboTa BBITIOJIHEHA HE TIOJIHOCTBIO U 00BeM
BBITIOJTHEHHOH UacTy paboT He MO3BOJIAT Ce/IaTh MPaBU/IbHBIX BEIBO/IOB: €C/IH, OITBITHI,
W3MepeHHs], BBIUMC/IEHUS, HaOMI0IeHHsT TTPOM3BO/JUIUCh HETTPABUJILHO.

JIabopaTopHbIie padoThI
JIaGopaTopHas padora Ne 10
JKcnepuMeHTa/IbHOe Omnpe/ie/ieHHe yAe/IbHOr0 CONPOTHB/IEHHS TPOBOJHUKOB

Ilenb paboThI: Orpezie/UTh Cpe/iHee 3HaueHHe TeMIlepaTypHOro Ko3dduireHTa
COTIPOTUBJIEHUSI MeJIU.

IIpubopsl U NMPHHA/IEIKHOCTH: TIPUOOp i OTpejie/ieHrsi TeMIlepaTypPHOTo
Ko3dduIrenTa  CONPOTUB/IEHUWsS  MeTa/jioB, BeIIpsMurens BC-24M, Habop
TIPOBOJHUKOB, aMIlepMeTp, BOJIbTMETP, TEPMOMETP TEXHUUECKH, KOMILJIEKT TTPOBO/IOB.

KPATKASA TEOPUA
XapakTepuCTUKOW TIPOBOASIIMX CBOWMCTB MaTepuasia MPOBOJHUKA SIBJISIETCS
yZeJIbHOe COMpPOTHBJIEHHUE, T.e. CONPOTUB/IEHUE TIPOBOJHMKA, UMEIOLLero MorepeyHoe
ceueHve, paBHOe e[MHUIIE TIIOLIQ[WA, W [JIMHY, PaBHYK eAuHMlle AuHbL. Eciu

TIPOBO/JIHUK C y/ie/IbHbIM COMPOTUBIEHUEM P ymeer no Beeit JJTMHe [ 0/IMHAaKOBOE
ceueHHe S, TO ero COMPOTUB/IEHHE MOXKET OBITh ITOJCUNTAHO MO hopMyIIe

l (1)

R= P E

YnaenbHOE COTPOTHB/IEHHE TPOBOAHHWKA 3aBUCUT B 00IeM cydae OT MHOTMX

(hakKkTOpOB: TemrepaTrypbl, MeXaHUUeCKUX Jedopmaliiii, HalpsPKeHHOCTH MarHUTHOTO

T10J15, B KOTOPOe TMoMellleH POBOAHKUK, U T.I. OTH 3aBUCUMOCTH IIIMPOKO UCTIOb3YeTCs
B I/I3MepI/ITe.T[BHOI\/II TeXHHWKe U aBTOMdATHKe.

3aBUCHMOCTh COTIPOTHB/IEHWS] OT TeMIlepaTypbl B 00IeM BHje MOXXeT ObITb

BbIpa’K€Hda MHOI'O4JIEHOM



Rt.:RtO[1+a(ti_to>+:8(ti_to)2+---] (2)

rjpe < u [3 - CpeagHMEe 3HA4Y€HUA TeMIlepaTyPHBIX KOB(b(i)I/IL[I/IEHTOB, orpeaejsdeMbIX

R R

o . .
ONBITHBIM IyTeM, '© U 'i - CONMPOTHUB/IeHUs NpY HauaabHOM (0) n KoHeuHOM (1)

Temriepatypax. B HebomnbllIMX WHTepBasaX W3MeHEHHs TeMIlepaTyp uacTo ObIBaet

JIOCTaTOYHBIM TPY pacueTe OrPaHUUYUTHCS ABYMS WieHaMu psifia hopmyibl (2). B aTom

ciyuae popMya Jig oripeJie/ieHrst COTIPOTUB/IEHNS] UMeeT BUJI:
Rti:RtO[l"'a(ti_to)] (3)

3HaueHUs1 X He SB/SIOTCS TIOCTOSIHHBIMU W U3MEHSIIOTCSI C UW3MeHeHHeM
TeMITepaTyphbl, O/IHAKO B HEKOTOPBIX TeMITepaTyPHbIX UHTEPBaiax 3TOT KO3(PULIMEHT
MOXXHO XapaKTepHU30BaTh CPeJHAM 3HaUeHWeM TeMIlepaTypHOro Ko3d@uiueHTa.

[MpumeHsiemblii B pabore mipubop (puc. 1) gns
oripefieJieHHs] ~ TemIlepaTypHOro Kosd@uijieHTa Meau 3 5
cocTouT W3 Karyiiku 1. Karymka mnpezacTaBisieT coboid [ /
KapTOHHBIM KapKac 2, Ha KOTOPbIM HAMOTaH MeIHbIM TTPOBO/, Ilnl]

t

C JlakoBOM wu30jsiiued. KoHIIBI TpPoOBOZ@a BbIBeJEHbI K - <
3aKUMaM 3, YCTaHOBJIEHHBIM Ha MJ1aCTMaCcCOBOM KOMOJKe 4. \A
B »sToif KomoAke 3akperieHa CTeK/IsSHHasi ITPpoOHpKa, B

KOTOPYHO BCTaBJ/ieH KapKac KaTywmku. CBepxy B KOJOJKe \\
MMeeTCsl OTBepCTHe 5 [Jjisi TepMOMeTpa, HW3MepSIoLLero N2

TemrepaTtypy Karywkd. [Ipubop romemjaroT B COCy[ C
BoZloli. B cocyze uMeeTcsi 3/ieKTpuyeckasi Crupanb C =
BbIB€/|eHHbIM HaBepXx K/IeMMaMH. [TogcoenvHuB N1
3/IeKTPUYECKYI0 CIMpa/iib K WCTOYHUKY TOKa, HarpeBarOT N\
BOZly B COCyje, TepUOJUYECKU CUWTBIBasi TIOKa3aHUs
TepMOMeTpa M U3Mepsii OMMETPOM  COIPOTHBJIEHUE \__/
KaTyIIIKH.

Puc. 1

IIOPAAOK BBIIIO/JIHEHUE PABOTBI.
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nyck naysa cBpoc

1. TlogroToBbTe B TeTpaAu TaO/WIly [/ 3allCH Pe3y/bTaTOB WM3MEpPeHUH U
BBIUUC/ICHUH.
Tabauya

N |UB [t |lnA[R_ [LA |t; «|R, : :

/11 , G

2. 3aneuTe B COCyZ, BoAy Ha 2/3 BBICOTHI cocyja. BHMMaHue: 3a11Bas BoJy B
cocy/i, MPUMUTE Mepbl K TOMY UTOOBI BO/Ia He TI0Tasia BHyTPh MPOOUPKH.

3. BcTaBbTe B mpoOUPKY TepMOMETD.

4. BepkziaB HEKOTOPOe BpeMsi, [TOKa BEIDOBHSAKOTCS TeMIlepaTypa BOZbl U KaTyLLKH

t
nipubopa, 3amuIluTe TToKa3aHusi TepMomerpa 0.

5. i3mMepbTe C MOMOII[bI0 aMIiepMeTpa CUTY TOKa [ou paccunTaiiTe CONMPOTUBIIEHTE
R

KaTyIIKH to IM0JIb3yACh 3dKOHOM OMa, " 3dITUIINTE PEe3yJ/IbTAThI B TE[6J'II/IL[y.
6. HO,E[KJII-O‘-II/ITE CITMpaJ/ib K UCTOUHHUKY TOKd M YCTAaHOBUTE HAIIpAKeHHE He bostee
5 B.

7. CiieguTe 3a TMOBbILIEHWEM TeMrlepaTypbl KarTylmiku. Korpa TemriepaTtypa



o t. 0
KaTylIKu OKaxercs KpatHou 10 T.e. 1=30, 40, 50 C wu3MmepbTe CuUly TOKa U
paccyuTaiiTe COTPOTUBIIEHKE KaTyIIKU. Pe3yibTaThl U3MepeHUid 3aruilrTe B Tab/uLly.

t. R.
8. Ucrnonb3ysi pe3ysbTaTbl MEpBOr0 OMbITa U TpexX Mocaeayrowux (i, ~ i)
BBIUMC/IATE [JIS1 KaKZOr0 OlbITa 3HaueHWe TeMIlepaTypHoro KosddulreHTa
COMPOTUB/IEHUS] MeZu 10 (hopmy.ie:
R —R
ti tO

A=—""
R, (At

KOTOpasi BbIBe/IeHa U3 3aBUCUMOCTH (3).

9. HalifuTe cpefiHee 3HaueHUe TeMIlepaTypHOro Ko3(duijieHTa COTPOTUBIEHUS
meau X

10. HauepruTe rpaduk 3aBucumoctu R ot Temneparypsi ¢ (B Macuita6e).

KOHTPOJIBHBIE BOITPOCBHI

1. YTo Ha3bIBaeTCsl TeMITepaTypHbIM KO3((GULIMEHTOM CONPOTHUB/IEHUS?

2. YpenvHasi TIPOBOJMMOCTbL TIPOBOJHUKA. PUBNUECKUM CMBIC/, €JUHULIbI
W3MepeHusi, OT Uero OHa 3aBUCUT?

3. KakoBa 3aBUCHMMOCTb YJE€IbHOTO COIPOTHUB/IEHUS TIPOBOJHMKA OT

TeMrepaTypbl? Uem xapakTepusyeTcs 3Ta 3aBUCUMOCTh?

4. TemriepaTypHbIiii KO3 (dULIMEHT COMPOTHB/IeHHs. UTO OH XapakTepusyeT, OT
Yyero OH 3aBUCHUT. B Kakux euHULIAX U3MepseTcs?

5. 3aBUCUT /I CONIPOTUBJIEHUE MPOBOJHMKA OT TeMrepaTypbl? Eciu 3aBucuT, TO
KaKOBa 3Ta 3aBUCUMOCTb? OOBSICHUTDH (hH3UUECKUN CMBIC/T 3TOTO SIBJIEHUS.

6. Kak U3MeHUTCs1 CONPOTUBJIEHUE MTPOBOJHKKA C TMOBBILLIEHUEM TeMIlepaTyphl U
rnouemMy? MaTemaTUueckoe U rpaguueckoe n3obpa’keHre 3TOl 3aBUCHMOCTH.

7. CpaBHUTL 3aBUCUMOCTb U3MEHEHMSI COINPOTUB/IEHUS MeTa//InueCKUX
TIPOBOJTHUKOB U 3/7€KTPOJMTOB OT Temreparypbl. OObSICHUTh (HU3UKY SIBJIEHUM,
TIOPOJKJAOIIUX 3Ty 3aBUCUMOCTb.

8. OnwucaTh noc/ief0BaTe/bHOCTD [JeMCTBUM OIpezie/ieHrs TeMIlepaTypHOU
3aBUCUMOCTH COTIDOTHBJIEHUS B X0/l BBITTOTHEHHs 1abopaTopHOU paboThI.
9. M3MmeHUTCs /1 TeMriepaTypHbIi KO3 (@ULIMEHT COTPOTUBJIEHUS, €C/U

ompeziensiTb €ro MO0 yJe/JbHOMY COIPOTHUBJEHHWIO, a He TM0 H3MepsIeMOMY
COTIPOTUBJIEHUIO?

10.3aBUcUT U TemrepaTypHbid KO3((UIIMEHT COTpOTHB/IEHUsS OT MaTepuasa
COTIPOTUBJIEHUSI.

11 .B ueM ¢u3MUecKuii CMBIC/ COMNPOTHB/EHUS] NPOBOJHUKA? OT uero OHO
3aBUCUT?

12.Hammuiiite ¥ 00bSICHUTE MaTeMaTUUeCKYH0 3aBHCHMOCTh COTIPOTUB/IEHUS] OT
Marepuasa U pa3MepoB COMPOTUB/IEHUS.

KonTtposimpyemsie komrieteHuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-T11.7.; JIP2,
JIP4, JIP23, JIP30




KpuTepun oLeHKH:

— OueHka «5» CTaBUTHCSA, €C/IM yUallldiCs BBITIONHsET paboTy B MOJHOM oObeMe C
cobsroieHrieM HeoOX0IMMOM TI0C/Ie[OBaTeTbHOCTH MPOBE/I€HHS OTTBLITOB 1 U3MEpeHHUH;
CaMOCTOSITe/ILHOU pal[iOHAIbHO MOHTHUPYET He00X0IMMbIe 000PY/I0BaHHE; BCE OITBITHI
MPOBOJIUT B  YC/OBUSIX U PEXHMMax, 00eCreuuBaroIux IT0/ydYeHHe TPABUIbHBIX
pe3y/nbTaToOB M BBLIBOZOB; COO/MOmaeT TpeOOBaHMS IMpaBW/ 0e30MacHOCTA TPY/ia; B
OTYeTe MPaBW/ILHO M aKKypPaTHO BBITIOJTHAET BCE 3aMMCH, TaOJIUI[bl, PUCYHKHU, UEPTEXH,
rpaduKy, BLIUMC/IEHNST; TIPaBUIbHO BBITIOJHSIET aHa/IM3 TIOrPeIIHOCTeH.

— OueHka «4» CTaBUTCS, €C/IM BbITIOJIHEHbI TpeOOBaHUsSI K OLIEHKU «5», HO ObLIH
JIOTy1l[eHbl [Ba-TPU HeJloueTa, He Oosiee 0/fHOM Herpy0Ooit OIIMOKY 1 OZHOTO HeJloueTa.
— OueHkKa «3» CTaBUTCS, ecid paboTa BBIMOJIHEHA He TOJHOCTBIO, HO 00beM
BBIITOJIHEHHOMN UaCTU TaKOB, TIO3BOJISIET TIOJTYYUTh TIPAaBU/IbHBIE Pe3Y/IbTaThl U BHIBO/IBI:
eCJTH B XO/Ie TIPOBe/IeHUsI OTIbITa ¥ U3MepPeHHUM ObL/N [IOTTyI[eHbI OITHOKH.

— OueHKa «2» CTaBUTCS, ec/id paboTa BbITIOJIHEHA He TIOMIHOCThIO U 00beM
BBIITOJITHEHHOMN YacTy paboT He MO3BOJIAT C/Ie/1aTh TPABUIBHBIX BBIBOZIOB: €CJTH, OTTbITHI,
W3MepeHUs], BBIYMC/IeHHs], HaOJTIOIeHHsI TIPOU3BOIUIMCH HETIPaBUIBHO.

Tema 3.3. D/1eKTpUUeCKu# TOK B Pa3/IMYHBIX Cpeiax

Y crabiii onipoc (YO)

1. Kakue ObIBalOT Bell[eCTBAa IO THITy TPOBOJUMOCTUA 3J€KTPUUECKOTO TOKa?

OrnipesiesieHue.

Kakue BelllecTBa OTHOCSTCSA K ITOTyTIPOBOJHUKAM?

Kakas cBsi3b CyllleCcTByeT B ITO/IyI[IPOBOJHUKAX?

Kakue 1oBrxHble HOCUTe/IH 3apsiZiloB UMEIOTCS B UMCTOM I10/IyIPOBOJHUKE?

YTo npor30KET pU BCTPeUe 3/IeKTPOHA C JABIPKO?

Kakue HOoCHTeN 3apsifja SIBJIIFOTCSI OCHOBHBIMY B TTOJTYTIPOBOJJHUKE C aKL[e[TTOPHOM

MIPUMECHI0, 8 KaK1e B TIOJIyTIPOBOJHUKE C JOHOPHOW MPUMeChI0?

7. Kak mo-ApyroMy HasbIBalOTCS IOJYIIPOBOJAHUKU C JOHOPDHBIMU U aKL|elITOPHbIMU
TIpUMecsmMu’?

8. Kak obpa3syeTcst p-n-riepexon?

9. Kakou nepexo/i Ha3bIBatOT NPSIMbIM?

10.Kak ycTpoeH nosynpoBOAHUKOBBIN JUO[?

11.M13 yero coCcToUT TpaH3UCTOpP?

12.Yt0 Takoe Bakyym?

13.YT0 Takoe TePMO3JIEKTPOHHAst SMUCCHS?

14.Y cTpoiicTBO ¥ TIPUHLMI PabOThI BAKYYMHOT'O IMO/A.

15.BosipTamniepHast XapakTepyuCTHKa BaKyyMHOI'0 U0/a

16.YT0 Takoe 3/1eKTPOHHBIV My4oK? U ero cBorcTBa.

17.IIpuHiun paboThl 3/1eKTPOHHO-/TyueBoM TpyOku. U eé mprmMeHeHue.

18.Kakue BelrjectBa OTHOCATCS K 3JIEKTPOIUTaM?

19.Yto0 Takoe 3/eKTpruyeckas Auccoryaruys?

20.Yto Takoe peKOMOMHAIHS?

21.49T10 Ha3bIBalOT MIOHHOM MTPOBOAVUMOCTBIO?

kW



22.4Yto Takoe 31ekTpo/n3? Kak oH npoucxogur? U ero npuMeHeHue.
23.00bsicHeHHe 3aKOHa 3J1eKTposin3a. M ero dopmyna.
24.0mnpepenieHue 3apsifia s1eKTpoHa. U ero opmyna.

25.Kak MOKHO cZiesiaTb BO3JyX IPOBOAHUKOM?

26.Kak 1poucxoauTh HOHM3aLUsA ra3a’?

27.Kak nmpoucxoguT peKoMOuHaIus rasa’?

28.UTo Takoe ra3oBbiv pa3psan?

29.0rpesiesieHre CaMOCTOSITE/IBHOTO ¥ HECaMOCTOATEeTbHOIO Pa3psiioB.
30.Kak rpoucxogut noHU3alus 3/IeKTPOHHBIM yapoM?

31.Yto Takoe niasma?

Koutponmupyewmsie komnereHuyu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu orieHKuU:

OtMmeTKa «5»

TIO/THO PacKpbITO COZlepyKaHue MaTepuasna

YeTKO U MPaBUJILHO JIaHbl OMpe/iesIeHUs] U paCKpbITO COZleprKaHre TTOHATHM, BEPHO
VICII0/Ib30BaHbI HAyYHbIe TePMUHEI

IJIs1 OKa3aTe bCTBA MCII0J/Ib30BaHbl Pa3/IMUHbIe YMeHHSs], BbIBO/IbI U3 HaOJTIOIeHUH,
OIBITOB

OTBET CaMOCTOSITe/TbHbIH, MCIOb30BaHbI paHee NIPHOOpeTeHHbIe 3HAHUSI.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep>KaHre MaTepuasa

B OCHOBHOM IPaBU/ILHO /IaHbI OTIpe/ie/IeHus IOHATUM U UCTI0/Ib30BaHbl HAyUHbIe
TePMUHBI.

OTBeT CaMOCTOSITe/IbHbIMN

onpe/ie/ieHUs IOHSITUN HEMOJ/THbIe, NOMYyIeHbl He3HAUNUTe/IbHbIe HApYIIEeHUs
T10C/Ie/IOBaTeTbHOCTU U3/10KeHUs1, HeOOIbIIIe HETOUHOCTHU TPH MCTI0/Ib30BaHUH
Hay4YHbIX TEPMHUHOB W/M B BbIBO/IaX M 0000111eHHsIX

TpaBWIbHbIEe U UeTKHE OTBEThI Ha BOMIPOCH] yTOUHSIOII[Er0 XapakTepa (Mo3ulys
TTOHUMAFOIIWI )

OtmeTKa «3»

YCBOEHO OCHOBHOE CO/Iep>KaHre yueOHOTro MaTeprara, HO U3/I0KeHO (hparMeHTapHO,
He Bcer/ia rocaeioBaTeIbHO

omnpe/ie/ieHUs TOHSITHUN HEeJJOCTaTOYHO UeTKHe

He UCI0/Ib30BaHbl B KaUeCTBe J0Ka3aTebCTBa BBIBO/IBI M 000011IeHNs 13
Ha0JTI0/IeHUH, JOTYIIeHbI OIITMOKH TTPU WX U3/I0KEeHUH

JOTTyIIIeHbI OIMOKKY ¥ HETOUYHOCTH B HUCTI0/Ib30BaHWH HAYUHOW TEPMUHOJIOTHH,
omnpe/ie/ieHVe MOHITUIN

TIpaBU/IbHbIE U YETKHE OTBEThI Ha BOIIPOCHI HABOASILEr0 U KOHKPETU3UPYIOILEro
xapakTepa (TO3UL1sI KPUTHK)

OTtMmeTKa «2»



OCHOBHOE CO/iep)KaHue yueOHOro MaTepuasia He pacKphbITO

He JIaHbl OTBEThI HAa BOMIPOCHI HABOZSILIEr0 U KOHKPETU3HPYIOLIEro Xapakrepa
JOTTyIIleHbI TPyObie OLIMOKY B OTIpe/ie/IeHUH TTOHSATHH, TIPU UCITO/Ib30BaHUU
T€PMHUHOJIOTHU.

TecTupoBanue (T)

I BapuaHT.

1.Kakumu HoCUTeIsIMM 3J1. 3apsifia CO3JaeTCsl SJIeKTPUYEeCKUM TOK B MeTaslylax?
A. DyieKTpOHaMHM ¥ TMOJIOKUTE/IbHBIMU MOHAMMU.

b. ITono)kutenbHBIMUA U OTPULATE/IbHBIMY HOHAMMU.

B. DnekTpoHaMu U [bIpKaMH.

I'. TTonioKUTEIBHBIMU MOHAMU, OTPULIATE/IbHBIMU MOHAMU U 3/IeKTPOHAMHU.

[. To/NIBKO 3/IeKTPOHAMU.

2.Kakoi MUHUMabHBIH 110 aOCOMIOTHOMY 3HAaUEHHIO 3apsi/] MOKET ObITh IepeHeceH
3JIEKTPUYECKUM TOKOM uepe3 37IeKTPOJTUT?

A. e~1,6-10 K.

B. 2e~3,2-10 K.

B. JIto60i1 CKOJIb YyTOZHO MaJIbIi.

I". MUHUMa/TbHBIN 3apsi]| 3aBUCUT OT BPEMEHH TPOITyCKaHHsI TOKa.

.1 Kn.

3. Kakrmu HOCuTesIMU 371. 3apsifila CO3/1aeTCsl 3JIEKTPUYECKUU TOK B PACTBOPAaxX WA
pacruiaBax 3J1eKTPOJIUTOB?

A. D1eKTpoHaMHU U TOJI0KUTEeTbHBIMU MOHAMU.

b. ITo/io)KUTeIbHBIMU U OTPULATE/IbHBIMYA HOHAMMU.

B. ITosiokuTeIbHBIMU MOHAMU, OTPULIATe/IbHBIMU MOHAMU U 3/IEKTPOHAMHU.

I'. TobKO 371€KTPOHAMM.

[. DneKTpoHaMU U JbIPKaMU.

4.Kakue J1eficTBUS 3/1. TOKA BCeT/la COMPOBOXK/IAIOT ero MpoXoyKeHue yepes Jirooble
cpenbi?

A. TernoBoe.

b. Xumnueckoe.

B. MarxauTtHoe.

I'. TeritoBOe ¥ MarHUTHOeE.

[. TertoBoe, XUMUYeCKOe U MarHUTHOe.

5.Ha puc. 1 npefcraBieHo cxemaTrhyeckoe n3obpaxeHue TpaHsucropa. Kakoii
udpoli Ha HeM 0603HaueH SMUTTEep?
A. 1.

b. 2.
B. 3.
I. 4.
. Cpenu otBeTOB A — I' HET MPaBUJILHOTO.



6. KakyM THUTIOM MIPOBOAIMMOCTU 00/1a/1at0T MOTYTIPOBOIHUKOBBIE MaTeprabl 6e3
ripumecen?

A. B 0CHOBHOM 3/1eKTPOHHOM.

b. B OCHOBHOM JIbIDOUHOM.

B. B paBHOM Mepe 371eKTPOHHOM U ABIPOYHOU.

I'. NoHHOM.

. He npoBOAST 3/1eKTPUYECKUN TOK.

7. KakuM TUIOM MpoBOAUMOCTU 00/1a/]at0T MOTyTIPOBOJHUKOBLIE MaTepHasbl C
JJOHOPHBIMU IIPUMECSIMU?

A. B 0CHOBHOM 5JIeKTPOHHOU.

b. B 0CHOBHOM /IBIDOYHOM.

B. B paBHOM Mepe 371eKTPOHHOM U [ABIPOYHOM.

I'. NoHHOM.

. Takye MaTepurasibl He MPOBOJAST JIEKTPUUECKUM TOK.

8. Kakoi1 u3 npuBeieHHbIX Ha pUC. 2 rpadMKOB OTPa)KaeT 3aBUCUMOCTb Y/1e/TbHOTO
COTIPOTUBJIEHUS T10JIYIIPOBOJHUKA OT TemIlepaTyphbl?
A. 1.

b. 2.
B. 3.
I'. 4.

9. Ilpy NpOXOKeHUU uepe3 Kakue Cpe/ibl 3/IeKTPUUeCKOro TOKa IMPOMCXOAUT IepeHoC
BellecTsa?

A. Yepe3s MeTasibl ¥ IOIYTIPOBOSHUKMY.

b. Uepes nmosynpoBOJAHUKU U PaCTBOPLI 3JIEKTPOJIUTOB.

B. Uepes pacTBOpbI 3/IEKTPOJIMTOB U MeTaJljlbl.

I'. Yepes3 rassl ¥ NOIyTIIPOBOSHUKMY.

. Uepes pacTBOPbI 3/IeKTPOJIUTOB U rasbl.

10. B ogHOM ciiyuae B repMaHuii j00aBu/Iv NSITUBaneHTHBIN docdop, B Apyrom —
TpexBa/IeHTHbIN ra/ni. Kakum TUIoM NpoBOIUMOCTH B OCHOBHOM 00:1a/1as
TIO/IYTIPOBOJHVK B K&)KIOM C/lydae?

A. B nepBoM JIbIpOYHOM, BO BTOPOM 3JIEKTPOHHOM.

b. B nepBoM 3/1eKTPOHHOM, BO BTOPOM [IbIDOYHOM.

B. B 060ux ciyyasix 3/71eKTPOHHOA.

I'. B 060ux ciyyasix IbIPOYHOM.

1. B 06oux ciydastx 371eKTPOHHO-/IbIPOYHOM.

11. Kak “u3MeHUTCS Macca BelleCTBa, Bble/JUBLLIEroCs Ha KaToe NPy MPOXOKAeHU!
3JIEKTPUYECKOr0 TOKa Yepe3 PaCTBOP 3JIEKTPOJIUTA, €CJ/IA CHJIa TOKA YBEJIUUUTCS B 2
pa3a, a BpeMs ero npoxoykJeHusi yMeHbIIUTCA B 2 pasa?

A. YBenmuuurcs B 2 pasa.

b. ¥YBemuuurcs B 4 pasa.



B. He usmenurcs.

I'. YMeHbLIMTCH B 2 pasa.

. YMmensluuTcs B 4 pasa.

12. B nipouecce ssekTposinsa "+" WOHbI IepeHec/v Ha KaTof 3a 2¢ "+" 3apsg 4K, "-
VIOHBI [IEPEHeC/IM Ha aHO/, TaKOM »Ke TI0 MoAy/to - " 3apsz. KakoBa cuia Toka B
Lernu?

A. 0.

b. 2A.

B. 4A.

I'. 8A.

. 16A.

13. Kakoii u3 rpavkoB, npuBeieHHbIX Ha PUC. 3, COOTBETCTBYeT XapaKTePUCTUKE
TIOJTyTIPOBOJHUKOBOT'O IM0/Ia, BKIFOUEHHOT'O B MPSIMOM HaripaB/ieHUH?

A. 1.

b. 2.
B. 3.
I. 4.
. Cpenu otBeTOB A — [' HET NpaBUILHOTO.

14. Kakyo 13 cxeMm, TI0Ka3aHHbIX Ha pUC. 4, cieflyeT TpeAIiouecTsb /Jis UCC/IeJOBaHus
3aBUCUMOCTH TIPSIMOT'O TOKa JIM0/Ia OT HATpsDKeHUs U KaKyro — J7Is1 UCCJie/JOBaHus
3aBUCHMOCTH 00paTHOT'O TOKa WO/ OT HaIIPSDKeHUS?

A. Jlnst oboux ucciieZiloBaHUi celyeT BbIOpaTh cxeMy 1.

b. [l51s 060ux uccieioBaHUi crielyeT BbIOpaTh cxemy 2.

B. [l51g vicciieiloBaHUST 3aBUCMMOCTH TIPSIMOTO TOKA ZIM0/la OT HAIpsDKeHUs ClielyeT
BLIOpaTh cxemy 1, Ayis 00paTHOTO TOKa — CXemy 2.

I". 115 vccefjoBaHUs1 3aBUCUMOCTH TIPSIMOTO TOKa AUO/a OT HalpsDKEHUsI CielyeT

BbIOpaTh cxemy 2, [i7isi 0OpaTHOTO TOKa — cxemy 1.
. Cpenu otBeTOB A — [' HET NpaBU/ILHOTO.

1 Puc. 1
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I1 BapuaHT.

1.Kak¥Mu HOCUTeISIMU 371. 3apsifia CO3/]aeTCsl 3/IeKTPUUeCKHU TOK B
T10/IyTIPOBOJHUKAX?

A. DyieKTpoHaMHU ¥ MOJIOKUTEJIbHBIMU MOHAMMU.

b. ITono)kuteibHBIMU U OTPULATE/IbHBIMY HOHAMU.

B. DJieKTpoHaMu Y IbIpKaMH.

I'. TTonokuTeIbHBIMU HOHAMU, OTPULIATe/IbHBIMU MOHAMU U 3/1IeKTPOHAMHU.
. TonpKo 3/1eKTpOHaMH.

2.Kakoit MUHUMabHBIH 110 aOCOMIOTHOMY 3HAUEHHIO 3apsi/] MOKeT ObITh IepeHeceH

3/IEKTPUUYECKUM TOKOM uepe3 MeTasl?
A. e~1,6-10 PKu.



B. 2e~3,2-10 K.

B. JIto60ii CKOJIb YyTOZHO MaJIbIi.

I". MMHMMaJTbHBIN 3apsif] 3aBUCUT OT BPEMEHH ITPOITyCKaHUS TOKa.
.1 Kn.

3. KakuMu HOCUTe/IIMU 3/1. 3apsifia CO3/1aeTCsl 3JIEKTPUUeCKUN TOK TIpH
3/IeKTPUUECKOM pa3psijie B ra3ax?

A. DJIeKTpOHaMU U TI0JIOKUTE/TbHBIMA UOHAMM.

b. ITonoxxuTenbHbIMU U OTPULIATETLHBIMA UOHAMMU.

B. ITonoxxutenbHbIMA HOHAMU, OTPULIATe/IbHBIMU UOHAMU U 3/IeKTPOHAMMU.
I'. TosbKO 371€KTPOHAMM.

. DneKTpoHamMu Y JbIpKaMHu.

4.Kakue JielicTBUS 3/1. TOKa HabJIH0/1at0TCs TPH TIPOITYCKAaHUM €ro uepe3 pacTBOP
3/1eKTPO/ITa?

A. TerioBoe, XUMHUUeCKOe U MarHUTHOE JIeCTBUSI.

b. XrmuHueckoe 1 MarHUTHOE JIelCTBUSI.

B. TensioBoe ¥ MarHUTHOE JIelCTBYSI.

I'. TensioBOE ¥ XMMUYECKOE [1eMCTBUSI.

. To/lbKO MarHUTHOE [ENCTBYUE..

5.Ha puc. 1 mpeacraB/ieHO cxeMaThuecKoe n300paykeHre TpaH3ucTopa. Kakoi
1dpoit Ha HeM 0003HauUeH KOJIIeKTOp?

A. 1.

b. 2.

B. 3.

I'.4. . Cpenu orBeToB A — I' HET IPaBU/ILHOTO.

6. Kakum Trriom npoBogumMocTy 006/1a/1ar0T MoJ/TyTIPOBOIHUKOBLIE MaTepuasibl 0e3
ripuMecen?

A. He npoBOJAT 371€KTpUUECKUM TOK.

b. NoHHoOM.

B. B paBHOM Mepe 371eKTPOHHOM U ABIPOYHOU.

I'. B 0CHOBHOM /JJbIDOYHOM.

[1. B 0CHOBHOM 3/71€KTPOHHOM.

7. KakuM TUMOM NpOBOAMMOCTU 00/1aZ1at0T MOTYTIIPOBOAHUKOBBIE MaTepHrasbl C
aKL|eNTOPHBIMU [IPUMECSIMU?

A. B 0CHOBHOM 5/IeKTPOHHOM.

b. B OCHOBHOM JIbIDOYHOM.

B. B paBHOU Mepe 3/IeKTPOHHOM U JIbIDOYHOM.

I'. NoHHOM.

[. Takrie maTepuabl He POBOJAT 37IEKTPUYECKUM TOK.



8. Kakoi1 u3 npuBe/ieHHbIX Ha pUC. 2 TPaQUKOB COOTBETCTBYET 3aBUCUMOCTH
yZleTbHOT'O COTIPOTUBJIEHUSI PTYTHU OT TeMIiepaTyphl (TIpY TemriepaTypax, O/IM3KuX K
abCoOIFOTHOMY HY/THO)?

A. 1.

b. 2.
B. 3.
I'. 4.
. Cpenu otBeTOB A — [' HET NpaBUILHOTO.

9. B Kakux cpezax Ipy IIpOX0XKJeHUH Yyepe3 HUX 3/1IeKTPUUeCKOro ToKa IlepeHoca
BellleCTBa He TIPOMCXOAUT?

A. B meTta/uiax | NoJiylpoBOAHUKAX.

b. B nonynpoBofHUKax ¥ pacTBOpax 3JIeKTPOJIUTOB.

B. B pacTtBOpax 3/1€KTPO/IMTOB U MeTaJjljax.

I'. B ra3ax v nosynpoBOJHUKAaX.
. B pacTBOpax 3/IeKTPOJIUTOB U rasax.

10. B ogHOM ciiyuae B oOpasel] repMaHust J00aBUIM TpexXBa/leHTHbIA UHAWMN, B
IpyTroM — MATHBa/eHTHbIN 60p. Kakoii TUM nMpoBoguMoCTH Tipeob/iaZiaeT B KaXKZoM
cnyydae?

A. B riepBoM IBIDOYHOM, BO BTOPOM 3/IEKTPOHHOM.

b. B nepBOM 371eKTPOHHOM, BO BTOPOM JIIDOUHOM.

B. B 060ux ciydasix 3/71eKTPOHHOM.

I". B 0boux ciydasix JbIpOYHOM.

. B 0boux ciyuasix 3/1eKTPOHHO-bIPOUHOM.

11. Kak M3MeHUTCs Macca BelleCTBa, BbIJe/IMBIIeroCs Ha KaTo/e Mpy MPOX0KAeHUU
9/IeKTPUYECKOr'0 TOKA Uyepe3 pacTBOP 3JIeKTPOJIUTA, eC/IA CUjla TOKA YMEHBLIUTCA B 2
pasa, a BpeMs ero IMpoxoyKJeHus Bo3pacTeT B 2 pas3a?

A. YBemuuurcs B 2 pasa.

b. YBenmuuurca B 4 pasa.

B. He usmenurcs.

I'. YMeHbIIMTCS B 2 pasa.

. YMmensluutcs B 4 pasa.

12. B npouecce 37ekTposn3a "+" WOHBI IepeHec/Id Ha KaTtof 3a 2¢ "+" 3apsan 4K, "-
" MOHBI IepeHeCc/IU Ha aHO/1 TAaKOM ke Mo Moyto - "' 3apsj. KakoBa cusia Toka B
Lernu?

A. 16A.

b. 8A.

B. 4A.

I'. 2A.

11 0.

13. Kakoii u3 rpaukoB, npuBeieHHbIX Ha PUC. 3, COOTBETCTBYeT XapaKTePUCTUKE
TIOJTYTIPOBOTHUKOBOTO [IM0/Ia, BK/IFOUEHHOT'0 B 0OpaTHOM HaTlpaB/IeHUH?



.4. [. Cpeau otBeToB A — I' HET PAaBU/ILHOTO.

14. Kakyto 13 cxeM, II0Ka3aHHbIX Ha pUC. 4, ciefyeT IpeAriouecTsb /1J1s UCC/IeJOBaHus
3aBMCHMMOCTH MPSMOr0 TOKa AMO0/A OT HaMNPSKeHUs U KaKyro — JJ1s1 UCCIeJOBaHuUs
3aBUCHMOCTU 0OpaTHOTO TOKa AWO/A OT HaIIPSHKeHUs?

A. Hu ofuH Y3 nIpUBeIeHHbIX HHU)Ke OTBETOB He SIB/ISIeTCS [IPaBU/IbHBIM.

b. [Ins uccnefoBaHys 3aBUCUMOCTH TIPSAMOIO TOKA AUO/a OT HallpsKeHUs CilelyeT
BbIOpATh cxemy 2, jisi 00paTHOTO TOKa — cxemy 1 .

B. s uccnenoBaHys 3aBUCMMOCTH TIPSIMOIO TOKA AUO/a OT HaIIpsSDKeHUs CylelyeT
BbIOpaTh cxemy 1, /711 0OpaTHOTO TOKa — CXemy 2.

I". 115 06oux ciyyaeB cieyeT BbIOpaTh cxemy 2.

. Ins oboux cayuaeB cieflyeT BbIOpaTh cxemy 1.

3
4
1 'Puc. 1
7} A p A P 4
P
v) > t T > 0 >
T 0 t
1 2 3

4

Puc. 2



0 U 0 0
U 0 U
1 2 3
4
Puc. 3
1
2
Puc. 4

Kontposinpyemeie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;

v

JIP2, JIP4, JIP23, JIP30

Kiwouu K TecramMm:

BapuasrT 1
Ne Bonpoca 1(2|3/4(5|67 8|9 |10|1 (12|13 |14

[y

IpaBuinbsbii | [|A|B| B/ A/ B/ A/B| 1| b|B|b | B |B
OTBeT
BapuaHnT 2

[y

Ne Bompoca 112 3/4|5/6|7|8]9/|10 11 13|14

N

IlpaBuwibebii B/ A/ B|A/B|B|B/B/A|A|B |I'  A|B
oTBeT

Kpurepuu orieHKuU:
— «2» BBICTaB/IIeTCS 00yUaroIeMycs, eci Habpaa MeHee 5 0asioB;



— «3» BBICTaBJIsAETCS 00yyUarolemMycs, 3a 8-6 6aios;
— «4» BBICTaB/IsIeTCS oOyuaroiemycs, 3a 11-9 6asnos;
— «5» BbICTaB/sieTcs1 oOyyaroieMycs, 3a 6osiee 12 6anios.

3ajaHusA 1A CaMOCTOATe/TbHON padoThl (CP)
Tembl 3cce (pedepaToB, JOK/Ia 0B, COOOIIEHMIT)

ONeKTpUYeCKU TOK B MeTajlylaX, B 3JIEKTPOJIUTAX, ra3ax, B BaKyyMe.
OJIEKTPOJIU3.

3aKoH asiekTposr3a Papajesi.
DMeKTPOXUMHUUECKUI SKBUBAJIEHT.

Buibl ra3oBbIX pa3psifoB.
TepMO3/IeKTpOHHAs SMUCCUSL.

I1na3ma.

CobcTBeHHast ¥ pUMecHasi TPOBOAUMOCTH.
. P-n mepexop,.

10.IIpumeHeHue MOJIYIIPOBOSHUKOB.
11.TTonyripoBOAHUKOBBIE TIPUOOPHI.

LCoONU A WNE

Kontposipyembie komneteniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu oLieHKU:

OTtMmeTKa «5»

TIOJTHO PaCKPbITO COJlepyKaHue MaTepuasa

YeTKO M MPaBWIBHO J@aHbl OTNpe/ie/IeHUs1 U PaCKPBITO COJlepyKaHue TTIOHSITHI, BEPHO
WCII0JIb30BaHbl HAYYHbIE TEPMUHBI

JUTsT J0Ka3aTeIbCTBA MCI0/Ib30BaHbl pa3/IMuHble YMEeHUSs, BBIBOZBI U3 HaOJTIOeHUH,
OIILITOB

OTBET CaMOCTOSITeTbHBIN, UCII0/Ib30BaHbl paHee TIPUOOpeTeHHbIe 3HAHMSI.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lepKaHue MaTepuasa

B OCHOBHOM MPAaBUJ/ILHO /IaHbI OTIpe/ie/IeHus IOHSATUM U UCTI0J/Ib30BaHbl HAyUYHbIe
TePMUHBI.

OTBET CaMOCTOSITe/IbHbIMN

orpejesieHUs IOHATUM HeTI0/HbIe, AOTYIeHbl He3HaUUTe/IbHbIe HapyIlIeHUs
TI0C/IeIoBaTeTbHOCTH U3/I0)KeHHs], HeOOIbIIie HeTOUYHOCTH TIPY HUCTI0/Tb30BaHUH
HayUYHBIX TEDMHUHOB WK B BBIBOZIaX U 0000ITIeHHSIX

TpaBWIbHbIE U UeTKHE OTBEThI Ha BOMPOCHI yTOUHSIOI[Er0 XapakTepa (Mo3ulys
TTIOHHMMAIOIIT1H)

OTMmeTKa «3»



YCBOEHO OCHOBHOE COZiep>KaHue yueOHOro MaTepuasia, HO U3/10)KeHO (pparMeHTapHO,
He BCerza rnocses0BaTe/IbHO

orpeiesieHus: OHATUI Hel0CTaTOYHO YeTKHe
He MCII0J/Ib30BaHbl B KaUeCTBe v—l|ll—/ [l0Ka3areJibCTBa BbIBO/bI
1 000011[eHUs U3 HabJTFOIeHNH, JOMyIIeHbl OIITMOKY TIPU
VX U3/10)KEHUH
JIOMYIIeHbI OIITMOKY 1
WCIM0JIb30BaHWH HAayUHOU
onpeziesieHde MOHSATUU
MIpaBUIbHBIE U YeTKHE OTBEThI Ha BOMPOCHI HABOZSAIEr0 U KOHKPETU3HPYIOLLero
xapakTepa (Io3ULMs KPUTHK)

HETOYHOCTHU B
TEPMHHOJIOI'MH,

OTMeTKa «2»

OCHOBHOE cojiepykaHue yueOHOro MaTepuasia He pacKphbITO

He JIaHbl OTBETHI Ha BOMPOCHI HABOSILIEr0 U KOHKPETU3UPYIOLLero XapakTepa
JOTTyIIleHbI TPyObie OIIMOKY B OTIpe/ie/IeHUH TTOHSTHH, TIPU UCITO/Ib30BaHUU
TePMUHOJIOTUH.

JIaGopaTopHBbIe paboThI
JIaboparopHasi padora Ne 11
Onpeje/eHue 31eKTPOXUMHUYECKOT0 IKBUBA/IeHTa Me/H.
Ilean padoThi: HayunThCst U3MepSTh 3/IEKTPOXUMHUUECKHE SKBUBA/IEHTHI BEII[eCTB

OOopyaoBaHHe: BeChl 37IeKTPOHHbBIE, aMIIEPMETP IITKOJIbHBIM, Yachl, BBIPIMHUTE/b Ha

4,5B 2A, peocrart 6 Owm 2A, knroy,
3JIEKTPOJIMTUYECKAsI :‘ "! I p—— BaHHA, pacTBOP
MeJJHOT'O KyIopoca, Fa 7 BEHTUJIATOP-
HarpeBareslb, o COeIMHUTE/IbHbIe

TIPOBO/IA.

®

Teopus:



[Ipouecc, Mpy KOTOPOM MOJIEKYJIBI COJIEH, KUCIOT U Le/I04el NPy pacTBOPEHUU B
BOJle WIM JIDyTUX DPACTBOPUTENSIX PacCIa/laloTCs Ha 3apspKeHHble YacTULlbl (MOHBI),
Ha3bIBaeTCs JIEKTPOJIUTUUECKOM JUCCOLMALINe; MOTyUUBIIMNCS TIPU 3TOM PacTBOP C
T0JIOXKUTEbHBIMU Y OTPULIATe/TbHBIMU MOHAMU Ha3bIBAETCS 3/IEKTPOIUTOM.

Ecnu B cocyf, ¢ 371eKTPOIMTOM MOMECTUTD TJIACTHUHBI (3/1EKTPO/Ib), COeJUHEHHBIE C
3aKMMaMKd MCTOYHMKA TOKa (Co3#aTh B 37E€KTPOJUTE 3/AeKTPUYEcKoe II0je), TO
TI0JIO’KUTEe/IbHbIe UOHBI OYAYyT ABUraThCS K KaTOy, a OTpUllaTe/bHble - K aHOAy. Y
3JIEKTPOZIOB TIPOUCXOAST OKUC/IUTETbHO-BOCCTAHOBUTE/IbHbIE PeaklMy, MpyU 3TOM Ha
371eKTPO/IaxX BbIJe/SI0TCS BellleCTBa - MPOAYKThI PeakLvH.

[ns  snekTponusa cropaBedyiiB 3akoH Papajesi: Macca BblJe/TMBIIErocs
BellleCTBa Ha 3/IeKTPo/jie MPAMO MpONopIMOHa/IbHA 3apsay Q, mnpoueamemMy
yepes 3/1IeKTPOJINT:

m=kq (1)

m=KklIt 2)
rae k - 37IeKTPOXMMHUYECKUW SKBUBAJIEHT - KOJIMYECTBO BeIlleCTBa, BblJje/IeHHOe MpHU
TIPOXO0XK/eHUU uepe3 371ekTpoauT 1 Kn anektpuyecTBa. [l KaXX/10ro BelljeCTBa 3Ha-
yeHUe k eCTb TTIOCTOSIHHAs BeJIMUMHa.
V3mepuB cUjly TOKa B LieNM, COCTABJIEHHOM 10 CXeMe, BPeMSI ero MPOXOXKAeHUs1 U
MacCy BbIJIe/IMBIIEr0Cs Ha KaTOZe BeleCTBa, MOXKHO OTpeJe/TuThb 3JIEKTPOXUMUYECKUU
5KBUBAJIEHT W3 MepBOro 3akoHa Papazes:

k=m/(It) 3)

Ilops0K BbINO/IHEHUA PadOTHI:
1. BeibpaThb 0/1Hy W3 MeHBIX TIJIACTHH 3a KaTOZ,.
2.0npegenuTb MacCy MeJHOW TJIaCTUHBI (KaToZa ) [0 OIbITa.
2. Cobparh 1ieTb, YKa3aHHYIO Ha PUC. 1, aKKypaTHO OMYCTUTh 3JIEKTPO/bI B PaCTBOP
MeJTHOrO Kyropoca 1 C TIOMOILbIO0 peocTaTa yCTaHOBUTh CUTYy TOKa 1 A.
3. 3adukcrupoBath Bpemsi t=10 MuH.
4.Pa30MKHYTb L{ellb, BbIHYTh KaTOJHYIO [VIACTUHKY, CMBITh C Hee OCTaTKa pacTBopa U
BBICYLLIUTh BO3/1€ BEHTU/ISATOPA.
5. B3BeCUTh BBICYLLEHHYIO IVIACTUHY C TOYHOCTHIO 10 10Mmr.
6. 3HaueHUe TOKa, BpeMsl OIbITa, yBe/TMUeHre B Macce KaTO/JHOM TJIaCTUHY 3aucaTh B
TaOJ/INIY ¥ OTIpeIeIUTh 3/IeKTPOXUMUUECKHUM 3KBHUBAJIeHT 110 Gopmyiie (3)

No Macca karoza Macca ONeKTpo €« %
OIIGIT I, A 110 OILITA HOC/Ie OMLITa OTJIOXK. BPEMH XUMUWUY.
BelllecTBa t(c) SKBHBasle
m; (k2) m; (k2) m, (k2) o

O1jeHKa NOrpemHoCcTeu.




6k:5m+5I+6t=A—m+£+£

OTHOCUTeTbHAS TIOTPeLIHOCTb: m I t

Am=0,05 2.

AI=0,1 A

At=20 c.

OrjeHuTe B TIPOLiecce TTPoBeieHHUsT pab0ThI HAUOOJIBIITHE AOITyCTUMbIE OIITMOKH TIPH
M3MepeHUM MacChl, TOKA W BpeMeHW. BbIUNCNTe OTHOCUTETHHYIO TIOTPEIHOCTD,
HaliuTe MaKCUMabHYIO JJOMyCTUMYIO ITOTPEITHOCTE TPH OTpefiesieHuH K.

Ak =8k-k
= +
ITocne sTOrO fAaeTcs pe3yabTaT B BUZE: K=K onma+ Ak
CpaBHUTe T0/TyYeHHbIH pe3y/bTaTr ¢ TabJUUHBIM.

KoHTpo/ibHBIe BONIPOCHI.
UTo Takoe 3J/IeKTPOJIMTUYeCKast JUCCOLUALMS, S/IeKTPOIU3?
OO6BsicHUTe, KaK MPOUCXOJAUT Pa3/iodKeHre BObI 3/IeKTPUUeCKUM TOKOM?
Kak npoucxoquT paguHUpOBaHUe?
Cdopmynupyiite nepBbiii 3akoH Papazest.
['anbBaHOCTETHS.
["anpBaHOIIACTUKA.
Uro takoe 3/[0C mossipu3aLuu?
UT0 TaKoe eMKOCTb akKKyMyJigTopa?

PN hRWN =

KonTtposinpyemsie komrieteHuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-T11.7.; JIP2,
JIP4, JIP23, JIP30

Kputepuu oLieHKuU:

— OueHKa «5» CTaBUTBLCS, €C/TH YYall[UHCS BBINOJHSAET paboTy B IOJHOM 00Beme C
cobroieHreM HeoOX0IMMOI 1T0C/IeJ0BaTe/TbHOCTH ITPOBE/IeHNS OIBITOB U U3MEPEeHHIH;
CaMOCTOSITe/TbHOW pPallOHA/IbHO MOHTUPYeT Heo6x0ouMble 000pyI0BaHHE; BCE OTIBITHI
TIPOBOJIUT B  YCJOBUSX W peXuUMaX, 00ecreunBarOMUX TOIyYeHHe IPaBUIbHBIX
pe3y/ibTaTOB U BBIBOJOB; COO/t0/jaeT TpeboBaHUsl mpaBU/ 6e30macHOCTH Tpyj/a; B
OTUeTe MPABU/IbHO M aKKyPaTHO BBITIOTHSAET BCe 3aMCH, TaOIHIIbI, pUCYHKH, YEPTEXH,
rpadVKH, BLIYMC/IEHHS; PAaBUIBHO BBITIOTHSAET aHa/ N3 TIOTPEITHOCTeH.

— OneHka «4» CTaBUTCA, €C/IA BBITOJHEHbI TPeOOBaHUS K OLEHKUA «5», HO ObLIH
JIOTyII[eHbI IBAa-TPU HeJjoueTa, He 6osiee ofHOM Herpy0oii OIIMOKY M OZJHOTO HeJjoueTa.
— OueHka «3» cTaBUTCS, ecM paboTa BBLITIOJTHEHA HE IIO/THOCTBIO, HO 00beM
BBITIOJTHEHHOH YaCTH TaKOB, TI03BOJISIET MOYUYUTh ITPaBU/IbHBIE Pe3Y/IbTaThl U BLIBO/IbI:
eC/Ti B XO/ie TTPOBEeZIeHMS OTbITa ¥ U3MepeHUi ObI/TH IOIYIIeHb] OIMOKH.

— OleHKa «2» CTaBUTCs, ecid paboTa BBINOJHEHA HE IIOJIHOCTBI0O U 00BeM
BBITIOJIHEHHOM YacTy paboT He TI03BOJIST C/e/1aTh MPaBUIbHBIX BHIBO/IOB: €CJTH, OTTBITHI,
M3MepeHUs], BEIUMC/IeHMs], HaOF0eHHsT TTPOU3BOIM/INCH HETIPaBU/IbHO.



Tema 3.4. MarauTHoe 110Jie
Y crabiii onipoc (YO)

Kak BO3HMKAIOT MarHUTHbIE B3aUMO/IeUCTBUS?

UTO Takoe MarHUTHOE 10Jie, YeM OHO CO3JaeTCs?

CBoiicTBa MarHUTHOTO TIOJISI.

[leliCTBUSI MAarHUTHOTO MOJIS HA paMKy C TOKOM.
KonnuecTBeHHasi XxapaKTepUCTUKa MarHUTHOTO MOJISI.

UTO MpUHATO 3a HarlpaB/ieHWe BeKTOPa MarHUTHOW UHYKLUU?
[TpaBuio OypaBumKa.

Yro orpezensieT nmpaBusio OypaBumKa?

. Kak n306pakatoT MarHUTHBbIE TTOJIS?

10 UTo Takoe JIMHUM MarHUTHOM MHAYKLIUU?

LN A WD =

Koutpomupyewmsie komnereHuyu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu orieHKuU:

OtMmeTKa «5»

TIOJTHO PacKpbITO COZlepyKaHue MaTepuasna

YeTKO U MPaBUJILHO JIaHbl OMpe/ie/ieHUs] U paCKpbITO COZleprKaHve TTOHATHM, BEPHO
VICII0/Ib30BaHbI HAyYHbIe TePMUHEI

IJIs1 OKa3aTe bCTBA MCII0J/Ib30BaHbl Pa3/IMUHbIe YMeHHs], BbIBO/IbI U3 HaOJTIOIeHNH,
OIBITOB

OTBET CaMOCTOSITe/TbHbIH, MCIOb30BaHbI paHee NIPHOOpeTeHHbIe 3HAHMSI.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep>KaHre MaTepuasa

B OCHOBHOM IPaBU/ILHO /IaHbI OTIpe/ie/IeHus IOHATUM U UCTI0/Ib30BaHbl HAyUHbIe
TePMUHBI.

OTBeT CaMOCTOSITe/IbHbIMN

onpe/ie/ieHUs IOHSITUM HEMOJ/THbIe, TOMYyIeHbl He3HAUNUTe/IbHbIe HApYIIEHUs
T10C/Ie/IOBaTeTbHOCTU U3/10KeHUs1, HeOOIbIIIe HETOUHOCTHU TIPH MCTI0/Ib30BaHUH
Hay4YHbIX TEPMHUHOB W/M B BbIBO/IaX M 0000111eHHsIX

TpaBUIbHbIe U UeTKHE OTBEThI Ha BOMIPOCH] yTOUHSIOII[Er0 XapakTepa (Mo3uLys
TTOHUMAFOIITI )

OtmeTKa «3»

YCBOEHO OCHOBHOE CO/IepyKaHre yueOHOTro MaTeprara, HO U3/I0KeHO (hparMeHTapHO,
He Bcer/ia rocaeioBaTeIbHO

omnpe/ie/ieHUs TOHSTHUN HEeJJOCTaTOYHO UeTKHe

He UCI0/Ib30BaHbl B KaUeCTBe J0Ka3aTebCTBa BHIBO/IBI M 000011IeHNs 13
Ha0JTI0/IeHUH, JOTTYITeHbI OIITMOKH TPU UX U3/I0KEeHUH

JOTTyIIIeHbI OIMOKKY ¥ HETOUHOCTH B HUCTIO/Tb30BaHUH HAYUHOM TEPMUHOJIOTHH,
omnpe/ie/ieHVe MOHITUIN



TIpaBU/IbHbIE U UETKHe OTBEThI Ha BOIIPOCHI HABO/SIIEr0 U KOHKPETU3HPYIOIIEero
xapakTepa (To3ULUsi KpUTHUK)

OtmeTKa «2»

OCHOBHOE cojiepykKaHHe yueOHOro MaTepuasia He pacKphITO

He JlaHbl OTBEThI HAa BOMNPOCHI HABO/SLLIET0 U KOHKPEeTU3UPYIOLL[ero Xapakrepa
JOMyITeHbI TPyOble OIMOKY B OMpe/ie/IeHUH MOHSTUM, TIPH UCTI0/Ib30BaHUU
TePMHUHOJIOTHH.

TecTupoBanue (T)
I BapuaHnT.

1. Kakoe siBieHHe Ha0/T10/jaeTcs B onbiTe JpcTefa?

A) B3aumo/ielicTBUe MPOBOHUKOB C TOKOM;

b) B3aumo/ielicTBUe [IBYX MarHUTHBIX CTPEJIOK;

B) NOBOPOT MarHWTHOM CTPEJIKA BOTM3W MPOBOHHKA C TOKOM.

2. Bo3/ie npoBoAHMKA C TOKOM PacCIio/I0’KeHa MarHuTHas crpesika. Kak
U3MEHUTCS ee HallpaBJ/ieHue, eC/Ii U3MEeHUTh HalpaBJ/ieHHe CU/Ibl TOKa?
A) nosepHetcs Ha 90°;

B) nosepHetcs Ha 360

B) nosepHetcs Ha 180°.

3. ITouemy MarHuTHasl CTPe/IKa MOBOpPAaYUBaeTcs BO/IM3U IPOBOAHUKA C TOKOM?
A) Ha Hee [IeliCTByeT MarHUTHOe I10J1€;

b) Ha Hee [IeliICTBYyeT 3/IeKTPUYECKOe TI0JI€;

B) Ha Hee [IeliCTBYeT Cu/ia NPUTSIKEHUSI;

') Ha Hee ECTBYIOT MarHUTHBIE U 3JIEKTPUYECKHE TTOJIS.

4. Kakas CBfi3b CyLIeCTBYeT MeXAY /IeKTPUUeCKHMM TOKOM U MarHUTHBIM
nosiem?

A) MarHuTHoOe 10Jie CyIleCTByeT BOKPYT HEOABMKHBIX 3apsKeHHbIX YaCTUII;
B) MarHuTHOE T10J1e CYITIeCTBYeT BOKPYT JiF0O0T0 TTPOBO/JHHKA C TOKOM;

B) MarHuTHOe MoJie 1eMCTBYeT Ha HelO/IBM)KHbIE 3apsyKeHHbIe YaCTHULIbI.

5. Uto sAAB/IA€TCA HA/le)KHBIM 3allJUTHUKOM Ye/I0BeKa 0T KOCMHUYeCKHX
U3/Ty4YeHum?

A) MarHuaTHoOe 1osie 3emiy;

b) 3emHast atMocdepa;

B) u TO U Apyroe.

6. Kak B3anMo/ieifiCTBYIOT MeXXKy C000i 1Mo/1Ir0Cbl MarHuTa?
A) ojHOMMeHHBIe IT0/IF0Ca OTTA/IKUBAIOTCS, pa3HOUMEHHBIe [10/IF0Ca PUTATUBAOTCS;
b) pa3sHOMMeHHBIe T0JIt0Ca OTTaKUBaKOTCsl, OJJHOMMEHHBIE I10/IH0Ca MPUTATUBAIOTCS;



B) He B3aUMO/IeliICTBYIOT.

7. YeM 00bACHUTH, UTO MarHUTHAs CTPE/IKA YCTAaHAB/JIUBAETCA B JAHHOM MeCTe
3eM/id B onipe/ie/IeHHOM HarpaB/IeHUU?

A) cylllecTBOBaHUEM 3JIEKTPUYECKOTO TI0JIS;

b) cyiiecTBoBaHMEM MarHATHOIO MOJIsT 3eMJIH;

B) cymjecTBOBaHMEM 3/1€KTPAUYECKOTO M MarHUTHOTO TOJ1eN 3eMJIH.

8. Kak Ha3bIBalOTCsl MarHUTHbBIE MO/II0ChI MarHuTa?
A) M0J/I0)KUTENbHBIN, OTPULIaTe/IbHBIM;

b) cvHMM, KpacHbIM;

B) ceBepHbIN, FOXKHBIH.

9. I'1e HaxXOAATCSAA MarHUTHBIE MOJIKOCHI 3eM/In?
A) B6/M3u rpadruecKux MoJit0CoB;

b) Ha reorpaduueckux rnomrocax;

B) MoryT ObITh B 1H000M TOUKe 3eMJIH.

10. Kakoe cxo0CcTBO uMeeTCsi MeX/y KaTylHIKOM C TOKOM M MarHUTHOU
CTPe/IKOu?

A) KaTyllKa C TOKOM, KaK MU MarHUTHas CTPeJiKa, UMeeT iBa MO/IF0Ca — CEeBEPHBIN U
FOJKHBIH;

b) cyiecTByeT 3/1eKTpUUeCcKoe IoJie;

B) felCTBYIOT Ha TIPOBOJAHUK C TOKOM.

11. Kak u3MeHseTCsl MarHuTHoOe /IefiCTBHe KaTyIIKH C TOKOM, KOr'/ia B Hee
BBOJIAT )KeJIe3HbIN CepAeYHHK?

A) yMeHbll1aeTcs;

b) He U3MeHsieTCS;

B) yBennuuBaeTcs.

12. Yto Haf0 ce/1aTh, YTOOHI H3MEHUTh MarHUTHBIE MOJTIOChI KaTyIIKH C TOKOM
Ha MPOTHUBOIOJ/IOKHbIE?

A) W3MeHUTH HampaB/eHKe 3/IEKTPUUECKOr0 TOKA B KaTyIIIKE;

b) W3MEeHUTDb UKC/I0 BUTKOB B KaTYIIIKE;

B) BBeCTH BHYTPb KaTYIIIKU Ke/1e3HbIA CepJeUHUK.

13. Uto co0boii mpeacTaB/iAeT 3/IeKTPOMarHuT?
A) KaryI11Ka ¢ TOKOM C 00JIbIIIMM UMC/IOM BUTKOB;
b) kaTyllika C >kesie3HbIM Cep/leYHUKOM BHYTPY;
B) cU/IbHBIM TOCTOSIHHBIA MarHUT.

14. Kakue ycTpoMcTBa IPUMEHATCA /I Pery/iMipoBaHus TOKa B KaTyllKe
3/IeKTpoMarLura?

A) knoy;

b) npegoxpaHurerib;



B) peocrar.

15. B yeM r;1aBHOe 0T/ IMYHE 3/IEKTPOMArHUTa OT IMOCTOAHHOr0 MarHura?

A) MO)XHO peryivpoBaTb MarHUTHOE [1eiCTBYE 3/IeKTPOMAarH1Ta, MeHsisl CU1y TOKa B
KaTylIKe;

B) sanekTpoMarauTel 00/1a7at0T O0JIBITIEH TTOILEMHOM CHUITON;

B) HeT HUKaKoro OTINYHUS.

16. Kakue u3 nepeunic/ieHHbIX BellleCTBa He MPUTATUBAKTCA MAarHUTOM?
A) xene3o;

b) crasns;

B) HuKeb;

') amtoMUHUM.

17. Ilouemy A/t U3yueHUS1 MArHUTHOI'O 110JI51 MO)KHO HCII0/Ib30BATh JKe/Ie3Hble
ONMU/IKH?

A) B MarHUTHOM T10J/Ie OHM HaMarHUUMUBAKOTCSI ¥ CTAHOBSTCSI MAarHUTHBIMU CTpe/IKaMH;
b) >kene3Hble OMUIKU XOPOII0 HaMarHUUMBalOTCS;

B) oHU O4eHb JeTKue.

18. Kak pacno/iararTcs )kejie3Hble ONWIKHA B MAarHUTHOM I10/1e MPSIMOT0 TOKa?
A) pacriosiaratoTcsi B0/1b IPOBOJHUKA C TOKOM;

b) 06pa3yioT 3aMKHYTbIe KpHBbIe BOKPYT ITPOBOJHUKA C TOKOM;

B) pacrionaratoTcst 6ecriopsiiouHo.

19. Kakoii MarHuTHbIN MOJTI0C HaxouTcs BO/u3u FOkHoOro reorpadguueckoro
nosiroca 3emau?

A) ceBepHBI;

b) 10>KHBI;

B) ceBepHBbI U FO)KHBIU;

[') HUKaKou.

20. K mo/1rocy MarHurTa NpuTSAHY/IUCH JiBe Oy/1aBku. [Touemy ux cBoOogHBIE
KOHIIbI OTTA/IKUBAIOTCA?

A) KOHIIbI Oy/7TaBOK UMEIOT pa3HOMMEHHBIE TTO/TFOChI;

B) KoHIIbI Oy/1aBOK UMEIOT OIHOMMEHHBIE TIOJTFOCHI;

B) KoHI1[bI Oy/1aBOK He HaMarHUUEeHHI.

Kontponvpyemslie komreteHuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kiouu K TecramMm:
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Kputepuu orjeHKuU:

— «2» BbICTaB/IsIeTCs 0byyJaroieMycsi, eciv Habpasn meHee 8 6asioB;
— «3» BbICTaB/IsAeTCs obyuaroiemycs, 3a 9-11 6anos;

— «4» BBICTaBIIsIETCS 0OyyJaroiemycs, 3a 12-16 6anos;

— «5» BBICTaB/IsAETCS 0OyyUaroLemycs, 3a 6osiee 17 6asios.

3agaHus 1A CaMOCTOsATe/IbHOM padoThl (CP)
Tembl 3cce (pedepaToB, JOK/Iaf0B, COOOIIEHUIT)

BekTop UHAYKLMA MAarHUTHOTO TI0JISL.

HarpsykeHHOCTb MarHUTHOT O TIOJISL.

[encTBre MarHUTHOTO TOJIS1 Ha TPSIMOJIMHEUHBIW MPOBOJHUK C TOKOM.
PaboTa 1o mepeMelrieH1I0 IMPOBOJHHUKA C TOKOM B MarHUTHOM IIOJTe.
[TpaBuio GypaBumKa.

[IpaBWsio IpaBoOM PYKHU.

B3aumozelicTBre TOKOB.

Cuna Amrnepa. IIpumeHenue cuibl AMiepa.

. IIpaBusio npaBoy 1€BOU PYKH.

10 [lericTBYie MarHUTHOTO MOJIS1 HA ABWXKYLLUKCS 3apsif.

11.Cuna JlopeHria.

12.TIpumenenuie cusnsl JIopeHria.

13.0Ornipesenenue yzeasHOTo 3apsa.

14.MarHuTHbIe CBOMCTBA BellleCTBa.

15.MarsuTHas rpoHULIAeMOCTb.

LCONUO A WNRE

Kontposinpyemsie komrieteHumu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-T11.7.; JIP2,
JIP4, JIP23, JIP30

Kpurepuu orieHKuU:

OtMmeTKa «5»

TIOJTHO PacKpbITO COZlepyKaHue MmaTepuasna

YeTKO M TIPaBW/IBHO [JaHbl OMpefesieHUs] U PacKpbITO COZlepKaHue IOHSATHM, BEPHO
VICII0/Ib30BaHbI HAyYHbIe TePMUHEI

JJis l0Ka3aTeabCTBa MCIO/b30BaHbl pa3/iMyHble YMeHUs], BbIBOZbI M3 HaO/HO[eHUH,
OIBITOB

OTBET CaMOCTOSITe/TbHbIM, MCIOb30BaHbI paHee NIPHOOpeTeHHbIe 3HAHUSI.

OTtmeTKa «4»
PacKpbITO OCHOBHOE CO/lep>KaHre MaTepuasa



B OCHOBHOM TMPAaBU/IBLHO [laHbl OlpejeseHuss TOHSTAA M UCI0J/Ib30BaHbl HayuHbIe
TePMUHBI.

OTBET CaMOCTOSITe/IbHbIN

omnpefieJieHUs] TIOHATUM  HEMOJIHble, [JOMYLUIeHbl He3HAauuTe/IbHble HapYLLIeHUs
T1I0C/IeZIOBaTeIbHOCTH W3J/I0KEeHUsI, HeOOJIbIlIe HETOUHOCTH TPH WCITO/Ib30BAHUU
HayUYHBIX TEDMHUHOB WK B BBIBOZIaX U 0000ITIeHHSIX

NpaBWIbHble U UYeTKHWe OTBeThbl Ha BOMPOCHI yTOUHSIIOIEr0 XapakTepa (TO3ULUs
TIOHMMAFIOIITUHA)

OtmeTKa «3»

YCBOEHO OCHOBHOE COjiep>KaHue yueOHOro MaTepuasa, HO W3J/I0’KeHO ()parMeHTapHO,
He Bcer/ia rocaeZjoBaTe/IbHO

ornpe/ie/ieHUs IOHSTHUM HEeJJOCTaTOYHO UeTKHe

He UCI0/Ib30BaHbl B KaUeCTBe /0Ka3aTe/bCTBa BbIBOAIBI U 000011IeH s 13 Hab/M0AeHnH,
JOTTYIIIeHbI OIITMOKY TIPU UX U3/I0KEeHUH

JIOTTyIIleHbl OIMMOKM ¥ HETOYHOCTH B WCIIOMb30BAaHUM HAyUHOW TEePMHHOJIOTHH,
omnpejie/ieHe MOHITUMN

NpaBWIbHbIe M UYeTKWEe OTBeThl Ha BOIMPOCHI HABO/SIIEr0 U KOHKPETHU3UPYIOIEro
xapakTepa (Mo3uLYsi KPUTHK)

OtmeTKa «2»

OCHOBHOE cojiepykKaHHe yueOHOro MaTepuasia He pacKphITO

He JlaHbl OTBEThI HAa BOMPOCHI HABO/SLLIET0 U KOHKPETU3UPYIOLL[ero Xapakrepa
JOMyIleHbl TpyOble OMMOKM B OmNpeje/NeHWH TIOHSATHN, ITIPU  HCI0J/Ib30BaHUH
TePMUHOJIOTUM.

Tema 3.5. J/IeKTpOMarHMTHas UHAYKIMS.

Y ctHblii onipoc (YO)

—_

B uéMm 3ak/r04aeTcsi CyIHOCTh SIBJIEHUS 3JIEKTPOMarHUTHOU UHAYKLAN?

KeM oTKpbITO siB/ieHue? I'0f OTKPbITUS?

Kakue ycoBust HeOOXOAUMBI /ISl CYII[eCTBOBaHUS SIBJIEHUS 3/IeKTPOMarHUTHON
VHAYKLWAU?

3aKOH 3/1eKTPOMarHUTHOM MHAYKLMU

UTo AB/IsIeTCA UCTOYHUKOM UHAYKLIMOHHOI'O 3JIEKTPUUECKOro I01s?

PerieHue 3a/jauu (U3 umc/ia 00si3aTe/TbHBIX)

IToHATHe UHAYKLMOHHOTO 3/IEKTPUYECKOT0 TI0JIs1

Ero oT/mmune OT CTalMOHAPHOIO 3JIEKTPUUECKOT 0

KTO BBIIBMHYJI TUTIOTE3Y €r0 BOSHUKHOBEHUS ?

HaripaBiieHWe WHIYKIIMOHHOTO 3J/IEKTPUUECKOTO TMOJIA TI0 OTHOLIeHUI K
HarpaB/IeHUIO BUXPEBOTO MarHUTHOTO T10JIsI TIPYU €0 HapacTaHWY WK YObIBaHUU
(coenaTh UepTEX)
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5. O/1C MHAYKUUM B ABWXKYLIMXCSI B MArHUTHOM [10J1e TIPOBOJHUKAX

Kontponupyemslie komrierenuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-T1.7.; JIP2,
JIP4, JIP23, JIP30

Kpurepuu orieHKuU:

OtmeTKa «5»

TIOJTHO PacCKpbITO COZlepyKaHue MaTepuasna

YETKO U MPABU/IBHO JlaHbl OMpeJe/IeHUs] U PacKpbITO COZep>KaHUe TOHSATUM, BEPHO
WCI10J/Ib30BaHbl HAYYHbIE TEPMUHBI

JJIsl l0Ka3aTebCTBa MCIO/b30BaHbl pa3/iMuyHble YMeHUs], BbIBOZbI W3 HaO/O[eHUH,
OMbITOB

OTBET CaMOCTOSITe/IbHBIM, UCIT0/Ib30BaHbI paHee MpHoOpeTeHHbIe 3HAHMS.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep>KaHre MaTepuasa

B OCHOBHOM MPAaBWIbHO [IaHbI OIpeje/ieHUs MOHSATUM U HCM0JIb30BaHbl Hay4YHbIe
TePMUHBI.

OTBET CaMOCTOSITe/TbHBIN

omnpejie/ieHUs] TIOHATUM HeTOJIHble, [OMYylleHbl He3HauuTe/ibHble HapYILeHUs
TI0C/Ie/IOBAaTeTbHOCTA HW3JIOKeHUsI, HeOOJIbIlIie HEeTOYHOCTH IIPH HCIT0b30BaHUU
Hay4YHBIX TEPMHUHOB W/IM B BBIBO/IaX M 000011IeHHsIX

MpaBU/bHbIE W YeTKWEe OTBETbl Ha BOIMPOCHI YTOUYHSIIOIIEro XapakTepa (TMO3ULMs
TTOHVMMAFOIIUHI)

OtmeTka «3»

YCBOEHO OCHOBHOE COjIep>KaHHe yueOHOro MaTepHasia, HO H3J/I0’KeHO (parMeHTapHO,
He BCer/ia rocjes0BaTeIbHO

onpejie/ieHUs IOHATUM HEJOCTaTOYHO YeTKHe

He MCIT0/Tb30BaHbl B KaUeCTBe /J0Ka3aTebCTBa BBIBOABI M 0000ITIeHYs 13 HaO/M01eHNH,
JIOTTYIIIeHbI OIITMOKH TTPU UX U37I0KEHUH

JIOMYII[eHbl OIIMOKKM M HETOUYHOCTHM B MCIOJb30BaHUM HAYYHOM TepMUHOJIOTHH,
onpezieseHrde MOHSATUU

TpaBWIbHbIE M UYeTKWEe OTBeThl Ha BOIMPOCHI HABOJAILIEr0 W KOHKPETH3UPYIOLIEero
xapakTepa (Mo3ULUsi KPUTHUK)

OTtmeTKa «2»

OCHOBHOE COjiep>KaHue yueOHOTro MaTepuasia He PacKphITO

He JIaHbl OTBETHI Ha BONPOCHI HABOSILIET0 U KOHKPETU3UPYIOLLEro XapakTepa
JOMyIeHbl TpyOble OmMMOKM B OIpee/eHHH ITIOHATHN, IIPM  HCII0J/Ib30BAaHUH
TePMUHOJIOTUM.

TectupoBanmue (T)



I BapuaHrT.

Al. IHAYKIMOHHBIM TOK — 3TO HarlpaB/€HHOEe [IBU)KEHUE:

1) 3apsbKeHHBIX YaCTHLI, TI0 CBOUM /JIeMCTBUSM B MPUHLIUIE HE OT/IMYAeTCs OT
3/IEKTPUYECKOT0 TOKA, IIPOSIB/ISIeTCA 3@ CUeT CUJI He3JIeKTPUUeCKOro
TIPOUCXOKJeHUS
2) HeWTpa/ibHbIX YacTHll, MO CBOUM [IEMCTBUSIM B MPUHLUMNE He
OT/INYAeTCs OT 3JIEKTPUYECKOrO0 TOKa, TIPOSIBJIIeTCSl 3a CYeT CUIl
3/1eKTPUYECKOr0 TIPOUCXOKeHUS
3) 3apsUKeHHBbIX YacCTHUL, [0 CBOMM JEeUCTBUSIM OT/IAYaeTCsd OT
3JIeKTPUYECKOr0 TOKAa, IIPOSB/ISETCA 3a CUeT CWI Hed3JIeKTPUUeCKOro
TIPOUCXOKEHUS
4) HeWTpa/bHBIX YaCTHL], IO CBOMM JIeMCTBUSIM B MPUHLIAIE OT/IMNYAETCS
OT 3/IeKTPUYECKOr0 TOKa, IPOSBJSETCS 3a CYeT CWJI 3JIEKTPUYEeCKOro
TIPOUCXOKJEHUS

A2. Maraut BBOJUTCS B aJlOMUHMEBOE KOJIbLIO TaK, KakK II0KAa3aHO Ha pPHUCYHKe.
HanpaBieHue TOKa B KOJIblLle YKa3aHO CTpesiKov. Kakum Io/it0coOM MarHUT BBOAUWTCS B
KOJIbLIO?

I.
]
-

1) MOJIOXKUTENBHBIM
2) oTpulaTe/IbHbIM
3) ceBepHBIM

4) 10>KHBIM

A3. Tpu ogvHaKOBbIe KaTyIIKWA BK/KOUEHbI M0C/Ie/]0BATE/IbHO B 3/IEKTPUUECKYIO 1]ellb
nocTostHHOro ToKa. Karyiika 1 6e3 cep/ieuHuKa, B KaTyIlKe 2 cepJileUHUK 13 KobasbTa,
B KaTyllKe 3 cepZileYHUK U3 TpaHC(OpMaTOPHOU CTamu. B Kakoi U3 KaTylliek UHAYKIUS
MarHUTHOTO T10J1s1 OyZieT HauMeHbliieli? (MarHuTHasi MIPOHULIAeMOCTh BO3/jyXa paBHa 1,
KobanbTa — 175, TpancdhopmaropHoi ctaau — 8000.)

11
2) 2
3) 3
4) BO BCex KaTylIKax OJMHAaKOBa

A4, TIpsimoyi TpoBOAHUK AjMHOU 80 CM ABW)KETCSI B MarHUTHOM I10J1€ CO CKOPOCThIO 36
KM/4 rioZ, yryioM 30° K BeKTOPY MarHUTHOU MHAYKLMK. B npoBosHuKe Bo3HUKaeT 3/1C
5 MB. UeMy paBHa MarHUTHast UHAYKLUA?

1) 3mTn

2) 0,8 kTn

3) 2,5wmTn

4) 1,25 mTn



B1. K karyiike ¢ MHAYKTUBHOCTBHIO L = 0,25 ['H TipusioyKeHa MOCTOSIHHasi pa3sHOCThb
noreHumanoB Ag 10 B. Ha ckosbko Bo3pacTeT cv/ia TOKa B KaTyllke 3a Bpems At 1 c?
(CompoTuBieHEM KaTyIIKY TpeHeOpeub) (o1jeHrBaeTcs 2 0.)

C1. [IpoBogHUK Maccoi m = 1 Kr ¥ AyiiHOM | = 1 M To/iBellieH TpU TMOMOLU ABYX
O/IMHAKOBBIX MeTa/UTMUueCKUX MPY>XUH >XeCTKOCThbIo k 100 H/M kaxkzgasi. [TpoBogHUK
HaxXOJUTCd B OJHOPOJHOM MAarHWTHOM MoJie, MHAYKLUsA KoTtoporo B = 100 Tn u
TepreHMKYJIsipHa TJIOCKOCTH, B KOTOPOU JieXaT TPOBOJHUK W TIPY>KUHBL (CM.
PUCYHOK.)

[IpOBOJHMK CMeCTU/IM B BepTHKAaIbHOW IJIOCKOCTH OT IOJI0XKEHWs] paBHOBeCHsl U
ornyctuid. OnpefienuTe nepuoj, KosiebaHWi MPOBO/IHUKA, €C/Id K BEPXHUM KOHLIaM
MPY>KUH NpUCcoerHeH KoHAeHcaTtop eMKocTbto C= 100 mMk®. (CompoTuBieHHEM
TIPOBO/THUKA U TIPY>KUH TipeHebpeus) (orieHrBaeTcs 3 6.)

IT BapuaHT.

Al. C nomonjpto Kakoro oribiTa MOXXHO I[0Ka3aTb BO3HUKHOBEHUE WHIAYKLIMOHHOI'O
TOKa?
1) TIpOBOJHUK, KOHIbI KOTOPOTO MPUCOeAWHEHBbI K rajibBaHOMETDPY, HaJ0
IIOMeCTUTb B MarHUTHOE T10/1e
2) TIPOBOJHMK, KOHI[bI KOTOPOTO TPUCOEAVHEHbI K TraJbBaHOMETDY, Haz0
[IBUTaTh B0JIb MATHUTHBIX JTMHUW
3) MarHuT WIM TPOBOJHHUK, KOHI[bI KOTOPOTO TPUCOeAUHEHbl K
raJibBaHOMeTpy, HaJ0 [ABUraTh TaK, 4YTOObl MarHWTHbIE JIMHUU
repecekasivi MpoBOJHUK
4) C TIOMOIIIBIO OIbITa MOKa3aTh HEBO3MOXKHO

A2. Korga MeTa/uyIMueCKud CTep)KeHb TMPUCOEUHWIA K OJHOMY U3 TIO/IFOCOB
MCTOYHUMKA TOKA, TO BOKPYT Hero o6pa3oBasioch rosie:

1) anekTprUueckKoe U MarHUTHOE

2) MarHUTHOe

3) a/eKTpuueckoe

4) TIpu TakOM yCJIOBUHM T107ie He obpa3yeTcs



A3. THAYKTUBHOCTb YUC/IEHHO pPaBHa:

1) MarHUTHOMY TIOTOKY, OXBaTblBA€MOMY TIPOBOJHHUKOM, €C/Jd Cula TOKa,
TpOTeKaroLlas o NpoBOJHUKY, paBHa 1A

2) cune TOKa, MNpPOTEKawllero M0 TMPOBOJAHUKY, €CIM MarHUTHbIM MOTOK,
OXBaTbIBaeMbIii TIPOBOJHUKOM, paBeH 1 BO

3) MarHUTHOMY TIOTOKY, OXBaThiIBAeMOMY ITDOBOJHHUKOM, TPU WU3MEHEHUU CUJIbI
TokaHalA3alc

4) cuie TOKa, MPOTEKaroIero no MpoBOAHUKY, eC/IM MarHATHAsE MHAYKLUS PaBHA
1Tn

A4.Yemy paBHa J/JC caMOMHAYKLMM B KaTyllke C WHAYKTUBHOCTHIO 0,4 I'H mpu
pPaBHOMEpPHOM yMeHbIlIeHUH Cu/bl ToKa ¢ 15 10 10 A 3a 0,2 ¢?

1) 0

2) 10B

3) 50B

4) 0,4B

B1. Katymka ¢ comnporuBieHreM R= 20 OM ¥ MHAYKTUBHOCTBIO L = 1072 TH
HaxOJUTCS B TepeMeHHOM MarHuTHOM rmoJjie. Korpga co3gaBaembli 3THM TOJIEM
MAarHUTHLIN TIOTOK yBenuuBaercs Ha A® = 10° B6, cuia ToKa B KaTyIlIKe BO3pacTaer
AI = 0,05 A. Kakoii 3apsi MpOXOAUT 3a 3TO BpeMsi 10 KaTyiike? (orjeHuBaetcs 2 0.)

C1. Ha HenpoBogsiiileM K/MHe C yIJioM HakiaoHa o = 30° rnapasuiensHO pebpy KivHa
JIEXKUT TOHKUU MPOBOJHUK Maccou m = 5 T u aymvHou | = 10 cM. KoHLbl TIpOBOAHUKA
COeIMHEHbI C HEMO/JBWKHBIMM CTOMKAMM [JBYMs OJIMHAKOBBIMU MPYKAHAMHU
»kecTKOCThIO k = 0,2 H/M Tak, Kak 1oKa3aHO Ha PUCYHKe.

] + U -
Jl By
g

R

K kimemMMaMm CTOeK TIOABOJAAT TIOCTOsIHHOe HaripsbkeHue U = 4 B. Onpepenure
MaKCHMMaJ/lbHOe YJ/IMHEeHWe TMPY)XWHBI, eC/IM B MPOCTPAaHCTBE CO3[aTh OAHOPOJHOE
MarHutHoe mnosie ¢ uHAykoued B = 0,1 Tna, HampaB/ieHHOe BePTHKA/JbHO BBeEpX.
(KoaduiueHT TpeHMss TMPOBOAHMKA O TIIOCKOCTb KivHa p = 0,1, ero
conpotuBienue R = 20 Om. ConpoTuBieHMe NPY>KWH He YUYUThIBaTh) (OLleHUBaeTcs 3

6.)

Kontposivpyemeie komneteHnuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kirouu K Tectam:
BapuanT 1




Ne Bonpoca Al | A2 | A3| A4 |B1 C1
INpaBunbHbiioTBeT |1 |3 (1 |4 |Hal0A|0,63cC

BapuaHnT 2

Ne Bonpoca Al | A2 | A3 | A4 B1 C1
IIpaBWILHBIN 2 |13 |3 |2 [25-10°Kn| 11 cm
OTBET

Kputepuu oLieHKuU:

— «2» BBICTaB/IsIeTCS 00yUaroieMycs, eci Habpan MeHee 3 OasioB;
— «3» BBICTaB/IsIeTCS 00yUaromemycs, 3a 4 Oasna;

— «4» BBICTABISIETCS 00yUaromemMycs, 3a 6-5 6anos;

— «5» BoICTaBIsAeTCs 0OyyaroieMycs, 3a 6osiee 7 6asoB.

3agaHus 1A caMoOCToATe/TbHOM padoThl (CP)
Tembl 3cce (pedepaToB, JOK/IA/J0B, COOOIEHU)

1) fIBneHue 31€KTPOMarHUTHOW UHYKLIUH.

2) MarHuTHbIM MOTOK.

3) 3aKoH 3/IeKTPOMarHUTHOW UHAYKIIUU.

4) TIpaBuso JleHiia.

5) BuxpeBoe 3/7eKTprUuecKoe IoJe.

6) D/1C uHAYKMMU B ABWKYLLUXCSI TIPOBOJHUKAX.
7) SIBneHve cCaMOWHAYKLWU.

8) VIHAYKTHUBHOCTS.

9) OHeprusi MarHUTHOIO MOJIS TOKA.

10) B3anMOCB$I3b 3/IeKTPUYECKUX M MaTHUTHBIX MOJIEH.
11) O/1eKTpOMarH1uTHOe I10J1e.

12) MarsuTtHasi NpOHULIAeMOCTb.

13) Hwa-, mapa- u peppomMarHeTUKHU.

Kontponupyemsie komrierenuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT1.1.-T1.7.; JIP2,
JIP4, JIP23, JIP30

Kpurepuu oLieHKuU:

OtmeTKa «5»

TIOJTHO PacCKpPbITO COZlepyKaHue MaTepuasna

YETKO U MPABU/IBHO JlaHbl OMpe/e/IeHUs] U PacKpbITO COZep>KaHue TOHSATUM, BEPHO
WCI10J/Ib30BaHbl HAYYHbIE TEPMUHBI

JJIsl I0Ka3aTebCTBa MCIO/b30BaHbl pa3/iMyHble YMeHUs], BbIBOZbI W3 Hab/HOZeHU,
OMbITOB

OTBET CaMOCTOSITe/IbHBIM, UCITI0/Ib30BaHbI paHee MpHoOpeTeHHbIe 3HAHMS.



OtmeTka «4»

PacKpbITO OCHOBHOE CO/lep>kaHre MaTepuasa

B OCHOBHOM TMpAaBW/IBHO [laHbl OIpejeseHus TOHATAKW M WCIO0JIb30BaHbl HayuyHbIe
TePMUHBI.

OTBET CaMOCTOSITE/IbHbIN

omnpejie/ieHUs] TIOHATUM HeTOJIHble, [OMyllleHbl He3HauuTe/ibHble HapYyIleHUs
Toc/ieloBaTe/IbHOCTH W3J/I0’KeHHWsl, HeOOJbIllie HeTOUYHOCTH TPH UCII0/Ib30BAaHUU
HayUYHBIX TEDMHUHOB WK B BBIBOZAX U 0000II[eHUsIX

TpaBWIbHbIE W UYeTKHMe OTBeThl Ha BOMPOCHI YTOUHSIIOLEr0 XapakTepa (TO3WLus
TTIOHVMMAFOIIUHI)

OtmeTka «3»

YCBOEHO OCHOBHOE COjiep>KaHue yueOHOro mMarepuasa, HO W3J/I0’KeHO (pparMeHTapHO,
He BCer/ia rocjaej0BaTeIbHO

onpejie/ieHUs MOHSATUM HEJOCTaTOYHO YeTKHe

He KCIT0/Tb30BaHbI B KaueCTBe [J0Ka3aTeTbCTBa BLIBO/bI M 000011[eHUs 13 Hab/II0/ieHnH,
JIOTyIIleHbI OIMOKU MPU UX U3/I0KEeHUU

JIOTyIlleHbl OIIMOKUM ¥ HETOYHOCTHM B WCIOJb30BAaHUM HAyUHOW TePMHHOJIOTHUH,
onpeziesieHde MOHSATUU

TpaBWIbHbIE M UYeTKWEe OTBeThl Ha BOIMPOCHI HABOJSAILIEr0 W KOHKPETHU3UPYIOLIEro
xapakTepa (Io3ULHs KPUTHK)

OTMmeTKa «2»

OCHOBHOE cojiepykaHue yueOHOro MaTepuasia He pacKphbITO

He JIaHbl OTBETHI Ha BONPOCHI HABOJSILIEr0 U KOHKPETU3UPYIOLLEro XapakKTepa
JoTyIleHbl TpyOble OMMOKM B Ompeje/leHUd TIOHATHM, TP MCIIOIb30BaHUU
TePMHUHOJIOTHH.

KoHTposibHast paborta Ne 3
ITo pa3peny «JJ1IeKTpojMHAMHKa»

Bapuanm 1
1. OnipegenuTh CUjly, C KOTOPOM OJHOPOZHOE MarHUTHOE T10J1e JeUCTBYeT Ha
NIPOBOJHMK A/IMHOM 30 CM, pacrioIoKeHHbIH 0/ YoM 45° K BeKTOPY MarHUTHOM
WHAYKLMHA, eciiv cuia Toka B HeM 500 MA. MarauTtHas uaaykius cocrasisiet 0,5 To.

2. [IpoBOAHUK C TOKOM 7A HaxXOAUTCS B MarHUTHOM TioJie ¢ nHaykuuen 10 T
OrnpeziesuTh JIMHY TIPOBOJHUKA, €C/TM MarHUTHOE T10J1e [IeMCTBYeT Ha Hero C CUJION
25H neprieHAUKYISIPHO IIPOBOJHUKY.



3. [IpoBoanuk gauHou 30 cM ¢ cuiol Toka 50 A HaXOAUTCSI B OAHOPOAHOM
MarHuTHOM T107ie ¢ uHAyKiuen 60 MT/1 nmepneHAUKY/IpHO oo, Kakyto paboTy
COBEpIUUT UCTOYHUK TOKA, eC/Ii MPOBOAHUK nepeMecTUuTcs Ha 30 CM BOJIb

X x X ﬁ?‘ HaIpaBJ/IeHUs JIMHUHY AeUCTBUS CUBl Amriepa?

X X _X X .
4. Kakoii o/bKHa OBITh CH/la TOKA, YTOOBI B KaTyIIKe
x  x™’x  x WHAYKTUBHOCTBIO 0,5 I'H S5HEprust MarHUTHOTO MOJIs 6buta 100 Ix?
-
v

®x ¥ x x5 [loka3sars HaripaB/ieHve cusbl JIopeHta.

Bapuanm 2
1. OnpesiemuTh CUIy, C KOTOPOU OHOPOJHOE MarHUTHOE T0JIe 1eMCTBYeT Ha
TIPOBOJHMK JTMHOM 40 CM, pacrioIoXKeHHbIH 1o/ yriiom 45°K BeKTOPY MarHUTHOM
WHAYKOUHU, eciv cuia Toka B HeM 400 MA. MarauTtHas uHaykuus cocrasiset 0,5 Ti.

2. [IpoBoiHUK € TOKOM 3A HaXOJUTCS B MarHATHOM T10/1e ¢ MHAyKLuen 12 T
OnpenenuTs AVMHY TIPOBOJHUKA, €CJIM MarHUTHOE M0JIe IeMCTBYeT Ha HEero C CUIOn

40H v neprieHAVIKYy/ISIPHO TIPOBOJHUKY.

3. [IpoBoanuk amvHOM 40cM ¢ cusior Toka 50 A HaXOAUTCS B OAHOPOJAHOM
MarHUTHOM 1oie ¢ uHAyKuuei 50 mTi1. Kakyto paboTy coBepIMT HCTOUHUK TOKa,
eCJ/Iv TPOBO/IHUK repemMecTUTCs Ha 40 CM B/J0/Tb HAaMpaB/IeHUs IMHUU I€MCTBUST CUJTbI
e & ® _5® Ammnepa?

-
] ] 1"":?I ]

4. Kako# jo/bKHa ObITb MHAYKTUBHOCTD KaTYIIKW, YTOOBI TIPU CHJIe
s a™"e o TOKaBHell 2 A 5Heprus MarHMUTHOIO 10/ paBHsAach 20 Ik?

e« = =« »D.Ilokasars HanpaBieHue cuibl JIopeHLia.

Bapuanm 3
1. OnpenenuTsb CUTy, C KOTOPOW OJJHOPOAHOE MarHUTHOe T10/1e eMCTBYeT Ha
NIPOBOJHUK A/IMHOM 30 CM, pacIiooKeHHkbIH 1107 yIioM 45° K BeKTOPY MarHUTHOM
VHAYKLWH, ec/ii cvjia ToKa B Hem 500 MA. MaruuTtHas uHAykuus cocrasisiet 0,5 To.

2. [IpoBOAHUK C TOKOM 7A HaxXOAUTCS B MarHUTHOM TioJie ¢ uHaykiuen 10 T
OrnpefenuTh AJIMHY MPOBOJHKKA, €C/IM MarHUTHOE T0JIe [IeUCTBYeT Ha HeTro C CUJION
25H neprieHAUKYJIIPHO IPOBOJHUKY.

3. [IpoBoanuk gauHoM 30 cM ¢ cuiol Toka 50 A HaxXOAUTCSI B OAHOPOAHOM
MarHuTHOM T1071e ¢ UHAyKuyen 60 MT/1 mepneHAUKY/IIpHO oo, Kakyro paboTy
X X x _x COBEepLIUT UCTOYHHK TOKA, eC/T1 MPOBOJHNUK MepemMecTuTCst Ha 30 cM
B BIOJIb HampaB/IeHUs] IMHUH [eUCTBUS CUJbI Amriepa?
X X _ X X
4. Kakoii jo/bKHa OBITh CH/Ia TOKA, YTOOBI B KaTyIIKe
X X T X XyugyktusHocTbio 0,5 TH 9HEprust MarHUTHOro mosist 6buta 100 JHx?

X X X X



5. [TokasaTe HaripaB/ieHue cusbl JIopeHtia.

Bapuanm 4
1. OnpenenuThb CUTy, C KOTOPOW OJHOPOAHOE MarHUTHOE T10/1e JeUCTBYeT Ha
TIPOBOJHUK JJIMHOM 40 CM, pacrioioKeHHbIH 1o/ yriom 45°K BeKTOPY MarHUTHOM
WHAYKLMHU, eciv cua Toka B HeM 400 MA. MarauTtHas uaaykuaus cocrasisiet 0,5 Ti.

2. [IpoBoiHUK € TOKOM 3A HaXOJUTCSI B MarHWUTHOM T10/1e ¢ MHAyKIen 12 T
OrnpegenuTh AJIMHY MPOBOJHKKA, €C/IM MarHUTHOE T0JIe IeUCTBYeT Ha HeTro C CUJION
40H v nneprnieHAVKYJ/ISIPHO NIPOBOJHUKY.

3. [IpoBognuk gavuHoM 40cM ¢ cuiol Toka 50 A HaXOAUTCS B OJHOPOJHOM
MarHUTHOM Mosie ¢ uHAyKiuei 50 mTi1. Kakyio paboTy coBepIMT HCTOUHUK TOKa,
eC/I IPOBO/IHUK TlepeMecTUTCst Ha 40 cM B/j0/1b HanpaB/eHUsl TMHUU JIeUCTBUS CUJIbI
«e & @ E’. Awmrepa?

—=

] ] 1.-'?. ] )
4. Kakoii 1o/kHa ObITb MHAYKTUBHOCTD KaTyILIKU, YTOObI TIpU CHUJIe

o TOKa B Hel 2 A SHeprust MarHuTHOTO T0Jist paBHsiack 20 [hk?

e« = » =D lloka3are HampaBieHue CcUsbl JIOpeHIja.

Kontposinpyemeie komriereHuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP30

Kputepuu OlleHKHU:

- «5» CTaBUTHCA 3a pPabOTYy, BLIMOHEHHYO TIOJTHOCTHIO 6e3 OlIMO0K 1 HeZJ0UeTOoB.

- «4» cTaBUTHCS 3a pabOoTy, BBLITIOJTHEHHYIO TIOJTHOCTHIO, HO MPHU Ha/JIMUMU B HEHW He
6onee oznHoli rpyboii u ofHOM Herpy0oii oImMOKK U OIHOTO HeloueTa, He Gosiee Tpex
He/I0UeTOoB.

- «3» CTaBUTLCH, €C/TU CTY/IeHT MPaBUWILHO BBLITIOJIHUJI He MeHee 2/3 Bcell pabOThl UK
JIOTTYCTH/T He OoJjiee offHOM Tpy0Oii OITMOKY M IBYX HEZI0OUeTOB, He Oojiee ofHOU Tpy0Ooii
1 OfHOW HerpyOoi OIHMOKH, He Oojiee Tpex HerpyObIX OMMOOK, OJHOM HerpyOoi
OIITMOKY U TpeX Hell0UeTOB, IPY HaIMUWK 4-5 HeZl0UeToB.

- «2» CTaBUTHCS, €CJ/IH YUCIIO OLIMOOK U He/J0UeTOB MPEBLICKUIO0 HOPMY OLIEHKHU «3» U/H
TIPaBWILHO BBITIOJIHEHO MeHee 2/3 Bcelt paboThI.

Pa3pen 4. Koe0aHnus ¥ BOJIHbBI
Tema 4.1. MexannuecKue Ko/ie0aHUs ¥ BOJTHBI
Y crabiii onipoc (YO)

1.ITpuBeauTe MprMephI KojieOaTeTbHBIX ABY>KEHHH.



2.YTto Ha3bIBaeTCsA MEXaHUUECKUMH KOJIe0aHUSAMU?

3. [Ipu3Haku KoyiebaTebHOTO IBU)KEHUSI.

4. Kakue KosiebaHUs1 Ha3bIBalOTCS CBOOOHBIMU?

5.Kakue cucTeMbl Ha3bIBatOTCs KojieOaTelbHbIMUA? [IpruMepsl.

6.UTo Ha3bIBaeTCsA aMIUIMTY/0M KoJiebaHWH; TMepuoZioM Kojie0aHHWM; uaCTOTOU
KonebaHni? B Kakux equHUI[aX U3MEPSIeTCS KaXK/[ast U3 3TUX BeTUUNH?

7.Kakasg MaremaTuueckasi 3aBUCUMOCTb CYL[eCTBYeT MeXKJy IepuoZOM W 4YaCTOTOU
KoebaHuit?

8.Kak 3aBHCAT yacToTa ¥ TIepuoi CBOOOJHBIX KO/iIeOaHWM OT J/TMHBI HUTU?

9.Kakwue KosiebaHUsI Ha3bIBalOTCsI COOCTBEHHBIMM?

10.Kakue kosiebaHusi Ha3bIBAIOTCS rapMOHUUecKuMU? ['paduk

11.YTto Ha3bIBaeTCsi MaTeMaTUUeCKUM MasTHUKOM? [Ipy KakuX YyC/IOBUSIX peabHbIN
HUTSHOW MasiTHUK Oy/JieT COBepIlaTh KoieOaHus, O/M3KHe K TapMOHUUECKUM?
12.Kakyto BesIMurHy Ha3bIBatOT (a3oii KosebaHuii?

13.I1puBeuTe TIpUMEP KOJIEOMIOIIUXCS Te/l B OZJMHAKOBBIX (Pa3ax, MPOTHUBOTIO/IOXKHBIX
dazax.

14. Kakue nipeBpaiiieHUsi 3HEPTUH, IPOUCXOAT TIPU KoJie0aHusAX? PHUCYHOK.

15. YTo Ha3bIBaIOT BLIHYKAEHHBIMHU KOJ/Ie0aHUSIMU?

16. Kakoe siB/eHHe Ha3bIBalOT Pe30HAHCOM? Y C/IOBYEe pe30HaHCa.

17.11puBeauTe pUMepsl MeXaHUUYECKOT0 pe30HaHca.

18. B Kakux cy4asix pe30HaHC MOKeT ObITh M0/Ie3HbIM, a B KakKvX - BpeAHbIM? 19.UTo
HasbIBaeTCsl BosiHaMU? UTO Takoe ymnpyrve BO/IHBI? IIpuBejuTe rpumep BOJIH, He
OTHOCSILLIUXCS K YIIPYTMM BOJIHAM.

20.Kakuie BOJIHbI Ha3bIBatOTCS MPOJO/IbHBIMU; TIOTIEPEeUHbIMU?

21.Kakvie BOJIHbI — TOMEpeYHble WM TPOJOJIbHbIE - SIB/SIFOTCS BOJTHAMM CJIBUTa;
BOJIHAMU C)KaTUS U PaCTSKeHUs ?

22.Tlouemy TmomepeyHbie BOJIHbI He paclpOCTPaHSIIOTCS B YKUAKUX U ra3000pa3HbIX
cpefax”?

23.Uto Ha3biBaeTcs AJIMHOW BOMHBI? [1o KakuM dhopmysiaM MOKHO pacCuUMTaTh JIUHY
BOJIHBI U CKOPOCTb PacCrpoCTpaHeHus BOJIH?

24. Yto siB/IIeTCA UCTOYHUKOM 3ByKa? UTO Ha3bIBalOT 3BYKOM?

25.MexaHudeckre KojiebaHWs, KaKMX YacTOT Ha3bIBAalOTCS 3BYKOBBIMH M TIOUEMY?
26.Kakue KonebaHUs1 Ha3bIBAIOTCS YIbTPa3BYKOBLIMU; MHPPA3BYKOBBIMU?

27.9T0 Ha3bIBalOT MY3bIKa/JIbHBIM TOHOM; LIIYMOM?

28.Yewm oripepessieTcss TPOMKOCTb 3ByKa?

29.0T 4ero 3aBUCHUT BbICOTA 3ByKa?

30. 3ByKOBbIe siB/IeHUs. UTO Ha3bIBAIOT 3XOM? Y C/I0BHe BOSHUKHOBEHMS 3XO.

31. OnpefeneHre pacCTOSTHAN C TIOMOII[bIO 3BYKa.

Kontponvpyemslie komreteHuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu orjeHKuU:
OtmeTKa «5»
TI0JIHO PACKPBITO COZeprKaHue MaTepuasa



UETKO M ITPDABUILHO [idaHbI OIipejie/1eHHusa U PACKPBITO COAEP>KdHHUE HOHHTHﬁ, BEPHO
HCITI0/Ib30BdHBI HayYHbI€ TEDMHWHBI

AJId 10Ka3dTe/IbCTBd MCII0/Ib30BAHBI pa3/IMYHbIE YMEHHUS, BbIBO/bI M3 HEl6J'[I-O,£[€HI/II>’I,
OITBITOB

oTBeT CaMOCTOHTEHbelﬁ, HCI10/1Ib30BdHbI pdHee HPI/I06PETEHHI>I€ 3HaHUA.

OtmeTka «4»

PacKpbITO OCHOBHOE COJiepyKaHre MaTepuasa

B OCHOBHOM MPaBU/IBHO JaHbI OTIpe/ie/IeHus IOHATUU U UCTI0/Ib30BaHbl HAyUYHbIE
TePMUHBI.

OTBET CaMOCTOSITe/IbHbIN

ompe/ie/ieHUs IOHSTHUI HeTO/THbIe, 0MYIeHbl He3HAUNUTe/IbHble HapyIleHus
TI0C/IeIoBaTeTbHOCTH U3/10KeH s, HeOOoIbIllie HeTOYHOCTH TIPY MCTI0/Ib30BaHUHN
HayUYHBIX TEDMHUHOB WK B BBIBOZAX U 0000II[eHUsIX

TpaBUIbHbBIE U YETKHE OTBEThI HAa BOMPOCHI yTOUHSIOLLEr0 XapakTepa (Mo3uLys
TTOHVMMAFIOIUH)

OtmeTka «3»

YCBOEHO OCHOBHOE CO/lepyKaHre yueOHOro MaTepurara, HO U3/I0)KeHO (pparMeHTapHO,
He BCer/ia rocaej0BaTeIbHO

onpejie/ieHUs OHSATUM HEJOCTaTOYHO UeTKHe

He HCII0JTb30BaHbI B KaueCTBe [J0Ka3aTeIbCTBa BBIBO/bI U 000011[eHNs 13
HabJ/Tt0/IeHUi, JOMyIlleHbl OIIMOKU MPU UX U3/I0KEeHUU

JOTTyIIleHbI OIMOKY ¥ HETOUYHOCTH B MCTIO/b30BaHMM HAyYHOM TEPMHUHOJIOTHH,
onpeziesieHde MOHSATUU

TpaBWIbHbBIE U YETKHE OTBEThI Ha BOMPOCHI HABOAILIETO M KOHKPETU3HUPYIOLLEro
xapakTepa (IO3ULMs KPUTHK)

OTMeTKa «2»

OCHOBHOE cojiepykaHue yueOHOro MaTepuasia He pacKphbITO

He JIaHbl OTBETHI Ha BONPOCHI HABOSILIEr0 U KOHKPETU3UPYIOLLero XapakKTepa
JOTTyIIleHbI TPyObie OIIMOKY B OTIpe/ie/IeHUH TTOHSATHH, TIPY UCITO/Ib30BaHUU
TePMUHOJIOTUM.

TectupoBanmue (T)
I BapuaHnT.

Al. ®opmyia A1 BBIUMC/I€HUA JJIMHBI BOJTHBI
C T

a)A=T 6)A= ¢ B)A=cT

A2. Tesio 3a 2,5 MuHYyThI coBepiaeT 120 mo/THbIX Kos1ebaHuii. Onipege/iuTe mepuo/y
KO/1e0aHHU.



a)1,25¢6)0,8cB) 0,02 C

A3. Cko/1bKO0 Kosie0aHui1 coBepmIuT Te/10 3a 10 ¢ mpu yacrore Kosiedanmii 220 I'y?
a) 22 6) 220 B) 2200

A4. Teno 3a 5 muHyT coBepmaet 240 kosed0anuii. KakoBa yacrora Ko/1ie0aHuii?
a) 0,8 I'g

0) 48 '

B) 1200 I'1g

A5. B ogHOU M TOHU Xe Cpeje PacnpoCTPaHSITCA BO/IHBI ¢ yactoTou 10 I'u u 20
I'n. Y Kako# BOJTHbI CKOPOCTH 00/1bIIIe?

a) OINHAKOBbI

6) 20 I'

B) 10 'y

A6. Haipaure JiuMHY 3BYKOBOW BOJIHBI B BoOje, eciu eé ckopoctb 1480 m/c, a
yacrtora 740 I'ny.

a) 0,5m

6) 1095200 m

B) 2 M

A7.YactoTa 3ByKa yBe/IMUl/Iach B 5 pa3. Kak n3MeHU/1acb CKOPOCTH 3ByKa B 3TOH
Xe cpepge?

a) He U3MEeHU/IaCh

0) yBesnnuuiack B 5 pa3

B) yMeHbIIIWIach B 5 pa3

Bl. YUemy paBHO paccTosiHHMe [0 Jieca, eC/Jd OTPaKeHHBbIH OT Hero 3BYK

BO3BpaTWICcA K UCTOYHUKY cnycra 10 c¢? Ckopocrs 3Byka paBHa 340 wm/c.
(omenuBaercs 26.)

C1. AMiiaTyja Kosie0anuii rpy3a Ha npyxuHe paBHa 10 cm. Ilepuop kosedaHui
2 c. Kakoii nmyTb npoigér rpy3 3a 2 c? (oueHuBaercs 30.)

I1 BapuaHT.

Al. ®opmyJia A/ BBIYMC/IEHUS] CKOPOCTH PaclpoCTPaHeHUs BOJIHbI

a)v = T 6)v = v B)U=AT

A2. IIpyxuHa 3a 4 MuHyTbI coBepmiaer 200 mo/HBIX Kosiedanuil. Omnpeaenure

nepuo/| KosiedaHmi.
a)1,2c6)50cB)0,02cC



A3. Cko/1bKO KoJIe0aHUI1 COBepIIUT Te/10 3a 15 ¢ mpu yacroTe Kosiedanuii 300 I'y?
a) 20 6) 4500 B) 0,05

A4. Teno 3a 2 muHyThI coBepmaer 180 Kose6anuii. KakoBa uacrora Ko/iebanuii?
a)90 '

6) 360 I'g

B) 1,5

A5. B ogHOU M TOHU Xe Cpeje PacnpoCTPaHSTCA BoIHBI ¢ yactoTrou 30 I'u u 40
I'n. Y Kakoy BOJIHBI CKOPOCTH MeHbIle?

a) OIMHAKOBbI

6) 40 I'1g

B) 30 'y

A6. HaviauTe aiuHy 3BYKOBOM BOJIHBI, eC/iM eé ckopocth 340 M/c, a uacrota 170
I'o.

a) 0,5m

6) 2 M

B) 57800 m

A7. YacroTa 3ByKa yMeHbIIWIach B 9 pa3. Kak u3MeHnn1ach CKOpPOCTb 3ByKa B
ITOM XKe cpepe?

a) He U3MEeHU/IaCh

6) yBermmumsiack B 9 pa3s

B) yMeHbIIIWIach B 9 pa3

Bl. YUemy paBHO paccTosiHMe [0 Jieca, eC/Jd OTPaKeHHBbIH OT Hero 3BYK
BO3BpPAaTWICA K HMCTOYHUKY cmycTra 5 ¢? Ckopocrb 3ByKa paBHa 340 m/c.
(ouenuBaercs 26.)

C1. AMutuTy/ja KoJsieDaHuM rpy3a Ha npyxuHe paBHa 7 cM. [Tepuop Kostebanuii 3
c. Kakoii myTs nipoiiaér rpy3 3a 3 ¢? (oneHuBaercsi 30.)

Koutpomupyewmsie komnereHuyu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kiouu K Tectam:

BapuanT 1

Ne Bompoca Al | A2 | A3| A4 | A5/ A6 | A7 |B1 C1

IlpaBUIBLHBIHOTBET | B | @ | B ([ a | 06 | B | 6 |1700 M | 40 cm




BapuaHr 2

Ne Bompoca Al | A2 | A3| A4 | A5 | A6 |A7|B1 C1
IIpaBUIbHBIN al/a|0|B|B|0|B|[80M 28w
OTBeT

Kpurepuu oLieHKuU:

— «2» BBICTaB/IsIeTCS 00yuaroiieMycs, ecii Habpan MmeHee 4 6asioB;
— «3» BbICTaB/IsgeTCsA 0OyyaroemMycs, 3a 6-5 6asoB.;

— «4» BbICTaB/IsgeTCsA obyyaroieMycs, 3a 9-7 6a/oB;

— «5» BBICTaB/IsIeTCS o0yuarommemycs, 3a 6oee 10 6amios.

3agaHus 1A caMoOCTOATe/TbHOM padoThl (CP)
Tembl 3cce (pedepaToB, JOK/IAJ0B, COOOIEHUA)

1) KosnebarenpHoe ABM>KEHHE.

2) I'apmoHMueckue KonebaHusl.

3) CrobopHble MexaHUUeCKHe KojiebaHus.

4) TlpeBpaiijeHre HEPryY TIPU KoJjiebaTeTbHOM JIBHKEHHMU.
5) CpobopHbIe 3aTyxarol[ye MexaHuueckre KomebaHusl.

6) MaremaTrueCcKuil MasiTHUK.

7) Ilpy>XMHHBIN MasTHUK.

8) BbIHYXAeHHbIe MexaHUUecKHe KojiebaHusl.

9) Pe3oHaHC.

10) [Toriepeunsie ¥ IPOAO/IbHBIE BOJIHEI.

11) XapaKTepUCTHUKU BOJIHBL.

12) 3BYKOBbI€ BOJIHBI.

13) YpTpasByK U ero rnpruMeHeHue.

14) WuTepdepenuys, Audpakius U NoJsipu3anys MexaHnueCKUX BOJH.

Kontponvpyemslie komreteHuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;

JIP2, JIP4, JIP23, JIP30

Kpurepuu oLieHKuU:
OtmeTKa «5»



TI0JIHO PACKPBITO COJiep>KaHue MaTeprasa

YeTKO U MPaBWIbHO /IaHbl OMpeJie/IeHUsI U paCKpbITO COZlepKaHre TTIOHSITUM, BEPHO
WCTI0J/Ib30BaHbl HAyYHble TEPMUHBI

JJTsT J0Ka3aTeIbCTBA MCI0/Ib30BaHbl pa3/iMuHble YMeHUs], BBIBOZbI U3 HaO/TI0jeHUH,
OMbITOB

OTBET CaMOCTOSITe/IbHBIM, MCITI0/Ib30BaHbl paHee MpHoOpeTeHHbIe 3HAHMS.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lepyKaHue MaTepHasa

B OCHOBHOM MPAaBUJ/ILHO /IaHbI OTIpe/ie/IeHus IOHATUN U UCT0J/Ib30BaHbl HAyUYHbIE
TePMUHBI.

OTBET CaMOCTOSITe/IbHBIN

orpe/ie/ieHUs IOHATHI HeTlo/THbIe, I0MYyIleHbl He3HauUUTe/IbHble HapyIlleHu s
TI0C/Ie[OBAaTeIbHOCTH U3/I0KEHHSI, HeOOJIbIIINe HETOUHOCTH IPH HCII0/Ib30BAaHHUH
HayUYHBIX TEDMHUHOB WK B BBIBOZAaX U 0000ITIeHHUSIX

TpaBWIbHbIE U UeTKHE OTBEThI Ha BOMPOCHI yTOUHSIOIEr0 XapakTepa (Mo3uLys
TTIOHMMAIOIITUH)

OtmeTKa «3»

YCBOEHO OCHOBHOE CO/lepyKaHre yueOHOTro MaTeprara, HO U3/I0KeHO (pparMeHTapHO,
He BCer/ia rocaeoBaTe/IbHO

orpejiesieHNs OHATUM HeJOCTaTOYHO YeTKHe

He UCI0/Ib30BaHbl B KaUeCTBe Jl0Ka3aTebCTBa BHIBO/bI U 0000111eHNs 13
HabJTI0/IeHUH, JOMYIIeHbI OITMOKY TPU UX U3/I0KEeHUU

JOTTyIIleHbI OIMOKY ¥ HETOYHOCTH B MUCTIO/Ib30BaHWM HAYYHON TEPMUHOJIOTHH,
onpejie/ieHe MOHITUM

TIpaBU/IbHbIE U YETKHE OTBEThI Ha BOIIPOCHI HABOASILEr0 U KOHKPETU3UPYIOLLero
xapakTepa (Mo3ULKs KPUTHK)

OTtmeTKa «2»

OCHOBHOe cojiepykaHHe yueOHOro MaTepuasia He pacKphITO

He JlaHbl OTBEThI Ha BOMNPOChI HABOSALLIET0 U KOHKPeTU3UPYIOLL[ero Xapakrepa
JIOTTyIIIeHbI TPyObIe OIIMOKY B OTIpe/ie/IeHUH ITOHSATHH, TTPU UCITO/Ib30BAHUU
TePMUHOJIOTUM.

Tema 4.2. J/IeKTPOMarHUTHbIE KO/Ie0aHUsSI U BOJTHBI
Y crabiii onipoc (YO)

1. V3 Kakux 3/ieMeHTOB COCTOUT KojiebaTenbHbIN KOHTYP? MOTYT /i BO3HUKHYTh
KosiebaHUsI B KOHTYpe, COZieprKailleM KOH/IeHCAaTOp U pe3ruCTop? UHAYKTUBHOCTh
Y pe3ucTop?

2. Kakue ¢usnueckre BeJTMUNHBI U3MEHSIIOTCS TIPU KoyiebaHUsAX B KosiebaTebHOM
KOHTYype?



3. Uem otiinuatoTcst KosiebaHuUs 3/IeKTPUUECKOTO 3apsifia U TOKa B KoJjiebaTebHOM
KoHType? Kak mo rpadguky u3meHeHus 3apsijla CO BpeMeHeM MOCTPOUTh Irpaduk
3aBUCHMMOCTH CHUJIbI TOKA OT BpEMeHU?

4. OT yero 3aBUCHUT IepuoJ KosiebaHui B KOHType? MoyKeT /v repuo KosiebaHui
B KOHType O0CTaBaThCd I[IOCTOSIHHBIM IIPpU U3MEHeHWM UHAYKTUBHOCTU U
eMKOCTHU?

5. Kak wu3MeHUTCS Tiepuoj; KojebaTenbHOTO KOHTYpa, €CJAd YBeJUUYUThb
YKCJIO BUTKOB KaTyIIKU? BHECTU B KaTYILIKY JKeJIe3HbIM CepJeuHuK?

6. Kakue mpeBpaiieHusi SHepruy IMPOUCXOJAT B KosebaTenbHOM KoHType? ['me

cocpefioTOueHa HepTUs TPy CBOOOAHBIX KoebaHUsAX B KOHType uepe3 1/8, 1/4,

1/2 nepuopa nocsie Havasa pa3psKyd KOHAeHcaTopa?

MoryT /i1 66ITh CBOOO/IHBIE KO/IeOaHUST B pealbHOM KOHTYpe He3aTyXaroIuMu?

8. UeM oT/IMUAIOTCS APYr OT Apyra cBoOO/HBIe KOojebaHUS B JBYX KOHTypax C
O/IMHAKOBBIMHU TlapaMeTpaMU, €eCJW MX KOHJIeHCATOPhl OBbIM 3apsiKeHbl OT
6aTapeii c pa3HeiMu 31C?

9. Kak [peiicTByIolllee 3HaueHWe CUJIbl ToOKa (HamNpsbKeHUs) CBSI3aHO C
aMIUIUTYJHBIM 3HaueHueMm? Kakoe 3HaueHUe CHJIBI TOKa U HaIPsKeHUs
HM3MepsI0T aMIlepMeTphl U BOJIbTMETPHI B LielU [epeMeHHOro TokKa?

10.Ha xaTymky moJaeTcsi OJWHAKOBOe HallpshKeHWe — CHavajsa OT CeTu
TOCTOSSHHOI'0, a 3aTeM IepeMeHHOro TOKa. B KakoM c/iyyae OHa HarpeBaeTcCs
CU/ibHee?

11.TTouemy B wUemnu, cojJep)kallerd KOHJEeHCATOpP, MOXXeT MpPOTeKaTb TOJIbKO
repeMeHHbIN TOK?

12.JlonmycTUMO /U B LieMb TepeMeHHOro TOKa HarpsbkeHHeM 220 B BKIHOUMTH
KOHjIeHcaTop, mpoboiiHoe HampskeHWe KoToporo 250 B?

13.Ilouemy B pamMKe, paBHOMEPHO Bpalllatollielicsi B MarHUTHOM I10jie, BO3HUKaeT
3/C? Uem oTiMyaroTCs NPOMBILIEHHbIE T€HEePaTOPbl OT MPOCTEeMILer MO/ e/n-
paMKH, Bpaljaroleicss B MarHUTHOM MoJie?

14.Kakyum o6pa3oM MoJ/IyuyalOT CTaHAAPTHYIO YaCTOTY IIePEeMEHHOT0 TOKa IIpH
Me/I/IeHHOM BpallleHU:d paMKu?

15.0ns uero cayxuT TpaHcdopmartop? Kakue ero ocHoBHble uacTu? KakoB
TIPUHIIUIT AeliCTBUS TpaHCchopMaTopa?

16.Kakum o0Opa3oM Mpou3BOAAT MpeoOpa3oBaHUs HATpPsOKeHUST U CHIbl TOKa B
1[ergX TlepeMeHHOTo TokKa? MOXXHO /M COBepIlaTh Takuhe IpeoOpa30BaHUS B
LIeTsiX MOCTOSIHHOIO TOKa?

17.UeM oTnuuaeTcs XOJIOCTOM peXuM TpaHcpopmaTopa oT pabouero? Kak
OCYILLIECTBJISIETCS PEXXUM HArpy3Ku?

18.Kak cBsi3aHbl MeX/y €000l Be/JMUHWHBI TOKOB W HampsbkeHW B 0OMOTKax
TpaHcdopmaTopa?

19.3a cueT uero B TpaHchopMaTope MPOUCXOAUT MOTEPSI SHEPTUM TTpeobpa3yemMoro
Toka? KakoBbl nyTy noseiiienus: KI1/1 Tpancdopmaropa?

20.ITouemy ansi mepefauu 37eKTPUUECKON SHepruM Ha OoJbliie pacCTOSTHUS
WCIONb3yeTCsd NepeMeHHbIM TOK? I[louemy Tmipu mnepepaue 3J/IeKTPOSHEPrUU
WCII0J/Ib3YOT BBICOKOE HarlpsiKeHue?

~



Koutpompyewmsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu oLieHKHU:

OtmeTKa «5»

TIOJTHO PacCKpbITO COZlepyKaHue MaTepuasna

YETKO Y MPaBWIbHO [JaHbl OIPe/ieJIeHUsT M PACKPBITO COJiep>KaHue TIOHSATUMU, BEPHO
WCI10JIb30BaHbl HAYYHbIE TEPMUHBI

JI7Is1 I0Ka3aTebCTBAa MCTI0/Ib30BaHbl Pa3/IMUHble YMEeHUsI, BLIBO/IbI U3 HaOJIIOIeHUM,
OMBITOB

OTBeT CaMOCTOSITe/IbHBIM, UCITI0/Ib30BaHbI paHee MpHoOpeTeHHbIe 3HAHMS.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep>KaHre MaTepuasa

B OCHOBHOM IPaBU/ILHO /IaHbI OTIpe/ie/ieH s TIOHSATUM U UCT0/Ib30BaHbl HAyUHbIe
TePMUHBI.

OTBeT CaMOCTOSITe/IbHbIMN

onpe/ie/ieHUs TOHSITUM HETOJ/THbIe, TOMYyIeHbl He3HAUNUTe/IbHbIe HapYIIEeHUs
T10C/Ie/JOBaTeTbHOCTU U3/I0KeHUSs1, HeOOIbIIIe HETOUHOCTHU TTPH MCTI0/Ib30BaHUH
Hay4YHbIX TEPMHUHOB W/M B BbIBO/IaX M 0000111eHHsIX

TpaBWIbHbIEe U YeTKHe OTBEThI Ha BOMIPOCH] yTOUHSIOII[Er0 XapakTepa (Mo3ulys
TTIOHUMAFOIITNI )

OtmeTKa «3»

YCBOEHO OCHOBHOE CO/lepyKaHre yueOHOTro MaTeprara, HO U3/I0KeHO (hparMeHTapHO,
He BcCer/ia rocaeioBaTeIbHO

orpejeneHUs MOHATUI HeJOCTaTOYHO YeTKHe

He WCII0/Tb30BaHbl B KaUeCTBe /0Ka3aTebCTBa BHIBO/IBI M 000011IeH S 13
Ha0JTI0/IeHUH, JOTTYIIeHbI OIITMOKH TTPU UX U3/I0KEeHUH

JOTTyIIIeHbI OIMOKKY ¥ HETOUHOCTH B UCTI0/Tb30BaHWH HAYUHOM TEPMUHOJIOTHH,
omnpe/iesieHe MIOHITUIN

TpaBU/IbHbIE U YETKHE OTBEThI Ha BOMIPOCHI HABOASILIET0 U KOHKPETU3UPYIOLLEro
xapakTepa (1o3ulysi KpUTUK)

OtmeTKa «2»

OCHOBHOE COjiep>KaHue yueOHOro MaTepuasia He PacKphITO

He JlJaHbl OTBEThI Ha BOMTPOCHI HABO/IAIIEr0 M KOHKPETU3UPYIOIlero XapakTepa
JOTTyIIeHbI TpyObie OLIMOKY B OTIpe/ie/ieHUH MMOHSTHH, TIPU UCIT0/Ib30BaHUU
T€PMHUHOJIOTHU.

TectupoBanmue (T)

I BapuanrT.

Al. DneKTpoOMarHMUTHbIE BOJIHBI MOTYT PaclpOCTPaHATbCS



1) To/IbKO B BaKyyme CO CKOPOCTbIO CBeTa

2) TOJBKO B BellleCTBe C JIF0ObIMU CKOPOCTSMU

3) B BaKyyMe U B BellleCTBe CO CKOPOCTBIO CBeTa

4) B BaKyyMe U B BellleCTBe CO CKOPOCTSIMH, OO/BLIMMU CKOPOCTU CBeTa

A2. [1eprog, 5/1eKTPOMarHUTHOU BOJIHBI paBeH 1 MKC. [l/IiHa 3/1eKTPOMarHUTHOU
BOJIHBI paBHA

1) 300 MKM

2) 300 Mmm

3) 300 m

4) 300 km

A3. YacToTa 3/1eKTpOMarHATHOM BOJIHBI HH(MpaKpacHoro usmaydenus 2-10" I,
[Tepuon kKonebaHuii 3TOM BOJIHBI paBeH

1)5-10" ¢

2)2-10" ¢

3) 0,5-10" ¢

4)2-10" ¢

A4. BHyTpu KOHJeHCaTopa Co3JaeTcs
1) HeOAHOPOAHOE MarHUTHOE MoJie

2) OJHOPOJHOE 3JIeKTPUYEeCKOoe ToJie
3) oAHOpPOAHOE MarHUTHOE MoJie

4) HeOTHOPO/IHOE 3/IeKTPUUECKOoe ToJie

A5. B Konebare/ibHOM KOHTYpe TepHUoInUeCKU U3MEeHSTIOTCS
1) cuna Toka B pe3ucTope

2) 3apsifi KaTyIIKU

3) cu/ia ToKa B KOHZieHCaTope

4) 3apsi/ KOHJeHcaTopa 1 Cujla TOKa

AG. [Tpy yMeHbIIIeHUU UHAYKTUBHOCTHY KaTYIIKH, BK/IFOUEHHOM B KojiebaTe/TbHbIN
KOHTYP, TIepHo/, 37IeKTPOMarHUTHBIX KoJiebaHuit

1) He u3mMeHUTCH

2) yMEHBIIUTCS

3) yBeMuuTCSA

4) MOXKET KakK YBeJTMUUTHCS, TAK U YMEHBLLINUTHCS

B1. YcTraHoBUTe COOTBETCTBUE MEXAY (PU3MUeCKMMU BeJITMUMHAMU U (popMyiamMu, TI0
KOTODBIM OHU OTpeJesitoTCs.

OPU3SNYECKASA BEJIMUNHA
A) DHeprus KOHJileHcaTopa

b) Ileprio 371eKTPOMarHATHBIX KOJie0aHMM
DdOPMYJIA



1) 2nLC
2) C[/QC
3) ¢*-.C
4) 2nVLC
5) q/.LC

II BapuaHT.

A1.B 3/1eKTPOMarHUTHBIX BO/THAX COBEPIIIAIOT KOJieOaHUs

1) mroOble YaCTHULIBI Cpeibl

2) 3apspKeHHbIe YaCTHULbI

3) aneKTprUUYecKue TOKU

4) HaNpsPKEHHOCTD 37IeKTPUUYECKOT0 MOJII U UHAYKIMS MarHUTHOTO TI0JIS

A2. Tlepuop 3/71eKTpPOMarHUTHOM BOJIHBI paBeH 1 Mc. [[/MHa 3/1eKTpPOMarHUTHOM
BOJIHBI paBHA

1) 300 MKkm

2) 300 mm

3) 300 m

4) 300 km

A3. YacroTa paguoBosHsl 4-10° [Tepuoj, Koie6aHuii 3TOM BO/IHLI paBeH
1) 4-10°® ¢

2) 2,510 ¢

3)2,5-10° ¢

1) 4-10°c

A4. KoHgeHcaToOp — 3TO yCTPOMCTBO

1) A5t HaKOTIIeHUsT 3JIEKTPUUECKUX 3apsii0B

2) [/1s1 CO3[JaHUS SJIEKTPUYECKOT0 TOKa

3) AJ/1s1 U3MepeHust S7IeKTPUYeCKUX 3apsiZioB

4) nns onipefiesieHUs HarlpaBJ/IeHUs! 3JIEKTPUYECKOr0 TOKa

AS5. KosnebartenbHbIi KOHTYP COCTOUT
1) U3 KaTyIlIKU ¥ pe3ncTopa

2) Y3 pe3ncTopa U UCTOYHHUKA TOKa

3) ¥3 KaTyLIKA U KOHJeHcaTopa

4) 13 pe3ucTopa M KOHAeHcaTopa

AG6. ITpu yBemueHNH éMKOCTH KOH/IEHCATOPa, BKIIOUEHHOTO B KOjiebaTe/TbHbIN
KOHTYP, Iepro/], 3/IeKTPOMarHUTHBIX KojiebaHui

1) He U3MeHUTCSA

2) YMEHBIIUTCS

3) yBeuuuTCsA

4) MOXKeT KaK YBeJIMUUTHCS, TaK U YMEHbBIIUThCS



B1. YcTaHoBUTE COOTBETCTBUE MeXKY (PU3NUECKUMU BeJIMUMHAaMU U (hOpMYyJiaMH, 0
KOTOPBIM OHM OTpeJesisFoTCSl.

OU3SNYECKASA BEJIMUNHA
A) 3apsii KoHAeHcaTopa

b) DHeprus KaTylKu
dOPMYIJIA

1) CU

2) U,LC

3) LF/,C

4) UVLC

5) LF/»

Kontponvpyemslie komreteHuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kiouu K Tectam:

Bapuanr 1
Ne Bompoca Al | A2 | A3| A4 | A5 | A6 | B1

IpaBunesbii (3 (3 (1 (2 |4 |2 |B1,A3,b4
0TBeT

BapuaHT 2

Ne Bonpoca Al | A2 | A3| A4 | A5 | A6 | B1
IMpaBunbubiud (4 (4 |2 |1 |3 |3 |B1L,ALBS
0TBeT

Kputepuu OLIeHKH:

— «2» BbICTaB/sieTCs1 0OyyaroieMycsi, eci Habpas MeHee 2 6asioB;
— «3» BBICTaB/IsIeTCS 00yUaroemycs, 3a 3 b6asna;

— «4» BBICTaB/IsIeTCS 00yUaroieMycs, 3a 5-4 6anos;

— «5» BBICTaB/IsIeTCS 00yUaromemycs, 3a 6osiee 6 H6asos.

3ajaHusA 1A CaMOCTOATe/TbHON padoThl (CP)
Tembl 3cce (pedepaToB, JOK/Ia 0B, COOOIIIEHMIT)

CB000/IHBIE 3/IEKTPOMAarHUTHbIE KOiebaHUsl.

[TpeBpaiijeHre 3Hepryuy B KojiebaTeslbHOM KOHTYDe.

[Tepuro/, cBOOOAHBIX /I€KTPUUECKUX KOleOaHUM.

MaremaTrueckoe orvcaHue TIPOLeCCOB B KoJiebaTelbkHOM KOHTYDE.

P



®opmyna TomcoHa.

['eHepaTop He3aTyXarllKX 3/1eKTPOMarHUTHbLIX KosiebaHui.
BhIHYK/IeHHBIe 3/IeKTpUUYecKye KojieOaHusl.

MobpoTHOCTB KoJiebaTe/TbHOTO KOHTYPA.

. EMKOCTHOe ¥ MHIYKTUBHOE CONIPOTHUBJIEHUS TIePEMEHHOr0 TOKa.
10 AKTUBHOE COTIPOTUBJIEHHE.

11.3akoH Oma Ayis 3/1IeKTPUUeCKOM LeTy IepeMeHHOr0 TOKa.
12.PaboTa 1 MOIIIHOCTh TTIEPEMEHHOT'0 TOKa.

13.Pe30HaHC B 3/1IEKTPUUECKOU LIEeTIN.

14.T1lepeMeHHBIN TOK.

15.'enepatop repeMeHHOr o TOKa.

16.TpancdopmaTopsl.

17.ToKr BBICOKOU UaCTOTHI.

18.ITonyueHnue, repesava v pacripefiesieHue 371eKTPO3HEePrUu.
19.CKopoCTh 3/1eKTPOMarHUTHBIX BOJIH.

20.D1eKTpOMarHuTHOe T10Jie Kak 0COObIN BHJ MaTePUM.
21.2/1eKTpOMarHuTHbIe BOJIHbL. CBOKCTBA 3/IEKTPOMarHUTHBIX BOJIH.
22.Bubparop Iepiia.

23.OTKpBITEIM KOsebaTebHbIN KOHTYP.

24.306petenue paanio A.C. TTomoBbiM.

25.TTonsiTne 0 paguocBssu. [IpuHLUMN paguocBssu. [IpumeneHne
3/71eKTPOMAarHUTHBIX BOJIH.

© 0N

Koutponmupyewmsie komnereHuyu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu orieHKuU:

OtMmeTKa «5»

TIOJTHO PacKpbITO COZlepyKaHue MmaTepuasna

YeTKO U MPaBUJILHO JIaHbl OMpe/ie/ieHUs] U paCKpbITO COZleprKaHve TTOHATHM, BEPHO
VICII0/Ib30BaHbI HAYYHbIE TePMUHEI

IJIs1 JOKa3aTebCTBA MCII0J/Ib30BaHbl Pa3/IMUHbIe YMeHHSs], BbIBO/IbI U3 HAOJTIOIeHUH,
OIBITOB

OTBET CaMOCTOSITe/TbHbIM, MCIOb30BaHbI paHee NIPHOOpeTeHHbIe 3HAHUSI.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep>KaHre MaTepuasa

B OCHOBHOM IPaBU/ILHO /IaHbI OTIpe/iesieH s TIOHSATUM U UCTI0/Ib30BaHbl HAyUHbIe
TePMUHBI.

OTBeT CaMOCTOSITe/IbHbIMN

onpe/ie/ieHUs TOHSITUM HEMOJ/THbIe, TOMYyIeHbl He3HAUNUTe/IbHbIe HapYIIEHUs
T10C/Ie/JOBaTeTbHOCTU U3/10KeHUs1, HeOO/IbIIIe HeTOUHOCTHU TIPH MCTI0/Ib30BaHUH
Hay4YHbIX TEPMHUHOB WM B BBIBO/IaX M 0000111eHHsIX

TpaBUIbHbIe U UeTKHE OTBEThI Ha BOMIPOCH] yTOUHSIOII[Er0 XapakTepa (Mo3uLys
TTOHUMAFOIIWI )



OtmeTka «3»

YCBOEHO OCHOBHOE CO/lepyKaHre yueOHOro MaTepurara, HO U3/I0)KeHO (pparMeHTapHO,
He BCer/ia rocjaej0BaTeIbHO

onpejie/ieHUs IOHATUM HEJOCTaTOYHO YeTKHe

He HCI0JTb30BaHbI B KaueCTBe [J0Ka3aTeIbCTBa BBIBO/bI U 000011jeHNs 13
HabJ/roIeHnH, JOMyI1eHbl OITMOKY TIPY UX U37I0XKEeHUH

JOTyIIleHbI OIIMOKU YU HETOYHOCTH B MCTO/b30BaHMM HAyYHOM TEPMHUHOJIOTHH,
onpezieneHye NOHSATUU

TIpaBU/IbHbBIE U YETKHE OTBETHI HAa BOMPOCHI HABOJALLIETO M KOHKPETU3HUPYIOLLEero
xapakTepa (Io3ULMs KPUTHK)

OTtMeTKa «2»

OCHOBHOE COjiep>KaHue yueOHOro MaTepuasia He PacKphITO

He JIaHbl OTBETHI Ha BONPOCHI HABO/SILIEr0 U KOHKPETU3UPYIOLLero XapakTrepa
JOTTyIIleHbI TpyObie OIIMOKY B OTIpe/ie/IeHUH TTOHSATHH, TIPU UCITO/Ib30BaHUU
TePMHHOJIOTHH.

KonTposbHas pabora Ne 4
ITo pa3peny «KosiebaHuss 1 BOSTHBI»

Bapuanr 1
1. I'py3 maccoii 450 T coBepitiaeT Koyie0aHUs Ha TIPY>KHUHE KECTKOCThIO
0,5 kH/m. Haiitu rieproi, COOCTBEHHYIO M [IMK/TMYECKYH0 YaCTOTy MeXaHUUeCKUX
Kosie0aHMiA.
2. B KonebaTe/lbHOM KOHTYpe 3aBUCMMOCTh CUJIbI TOKA OT BpeMeHHU 3a/laHa
ypaBHeHueM i=0,5sin10°nt. HaiiTi aMIIMTy Iy CH/TbI TOKA, IIEPHUO/], COOCTBEHHYIO U
I[UK/TUYECKYIO YaCTOTY 3/IeKTPOMarHATHBIX KOyieOaHMi.
3.JIoziKa KayaeTcsl B MOpe Ha BOJIHaX, KOTOPble paclpoOCTPaHA0TCSA CO CKOPOCThIO 6
M/c. PaccTosiHre Mexkay ABymsi OvpKalIiuMu rpebHAMY BOJTH
24 m. KakoBa yacToTa yZiapoB BOJIH O KOPITYC JIOAKU?
4./13MeHeHVe TOKa B aHTEHHe pafiuornepeaTurika MPpOUCXOUT 10 3aKOHY
i=3cos(1,4*10°). HaiiguTe AIMHY W3/1ydaeMOil 3IeKTPOMarHUTHOM BOJTHEIL.
5. [ToueMy neTyurie MbIILIY [ja)ke B ITOJTHOM TEMHOTE He HaTbIKAKOTCS Ha MPensiTCTBUe?
Bapuanr 2
1. /ImHa HUTH MaTeMaTHUYeCcKoro MasiTHUKa 4 M. HaiiTi mepros, COOCTBEHHYIO U
L[UK/TMUECKYI0 YaCTOTy MexaHUueCKUx KosiebaHuii Ha JIyHe, ec/ii yCKOpeHUe
cBobozHOro najeHus Ha JiyHe passo 1,62 m/c’.
2. YpaBHeHue KonebOaHu HarpsbkeHUst uMeeT Buz u=40cos25mnt. Hailti aMriityay
HaTPsDKeHUs, TIepro/l, COOCTBEHHYIO U I[UK/TMUECKYIO YaCTOTY 7IeKTPOMarHUTHBIX
KoJsieOaHuM.
3. UesioBek, CTOSILI[MI Ha Oepery Mopsi, OTIpe/ieJinJl, UYTO PACCTOSTHUE MEXY
CJIeYIOIIMMU APYT 3a APYTroM rpebHsiMu BoH paBHO 8 M. Kpome Toro, oH
TO/ICUMTA, UYTO 3a 1 MUH MUMO Hero TpoIiiio 24 BOJHOBBIX I'pebHs1. OmnpesenvTe
CKOPOCTb pacripOCTPaHeHUs BOJIHBI.



4. I3MeHeHVe TOKA B @aHTEHHe pajjuornepesaTurka MPOUCXOUT I10 3aKOHY
i= 0,3 sin (5,7*10°t). HaliguTe A/MHY HU3/1ydyaeMoii 3/IeKTPOMarHUTHOM BOJIHBIL.
5. MHOrokpartHoe 3X0 MOKHO yC/bIIaTh B ropax. [louemy?

Kontponmvpyemsle komrierenuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-T1.7.; JIP2,
JIP4, JIP23, JIP30

Kputepuu orjeHKuU:

- «5» CTaBUTHCA 3a pPabOTYy, BLIMOHEHHYO TTOJTHOCTHIO 6e3 onboK 1 HeZJoUeTOoB.

- «4» cTaBUTHCS 3a paboTy, BBLITIOJTHEHHYIO TIOTHOCTBIO, HO MPU Ha/JIMUUU B Hell He
Gosiee ofHOM rpy0o M OIHOM HerpybOoi OMMOKYU M OTHOTO HeZloueTa, He Oojiee Tpex
He/I0ueTOoB.

- «3» CTaBUThCS, €C/IUA CTY/IeHT MPaBU/IbHO BBITIOJTHUI He MeHee 2/3 Bceid paboThl UK
JIOTTYCTH/T He 6osiee ofiHOM Tpy0oii OITMOKY U IBYX HEZIOUeTOB, He Oosiee ofiHOM TpybOoii
1 ofiHOW HerpyOoil oImOKd, He Oojiee Tpex HerpyObIX OMMOOK, OJHOM HerpyoOoi
OLIMOKY U TPeX HeJ0UeTOB, TIPU Ha/TMUKH 4-5 HeI0UeToB.

- «2» CTaBUTHCS, €C/IU YUCJIO OLIMOOK 1 HeJJOUeTOB MPEeBBICUI0 HOPMY OLIEHKH «3» WU
TIPaBWILHO BBITIOJIHEHO MeHee 2/3 Bceit paboThI.

JIabopaTopHbIe padoThI

JIaboparopHasi paGora Ne 12

H3yueHue padoThl ogHo(da3zHoro Tpanchopmaropa

Ilenb padoThI: YCBOWTH MpaKTUUeCKHe TPHUEMBI 1abopaTOpHOTO HCC/e0BaHMs
ofgHo(a3zHoro TpaHchopMaTopa MeTOJOM XOJIOCTOTO xo/a (OnbIT XX) U KOPOTKOTO
3aMblKaHusl (onbIT K3), CHATH BHEITHWE XapaKTepUCTHKUA TpaHcdhopMaTopa IpH
Pa3TMUHBIX TUIAX Harpy3o0K.

TEOPETUUECKUE CBEJEHNS 1 PACUETHBIE ®OPMY/JIbI

1. HABHAUEHME, YCTPOMCTBO U ITPUHIIAIL
JTEUCTBUSA TPAHCO®OPMATOPA

TpaHcpopmamop 3TO CTaTUYeCKUW 3IeKTPOMAarHWTHBLIN armmapar, IpefHa-
3HAUeHHbIH [/ TIpeoOpa30BaHUs TI€PEMEHHOTO TOKAa OJHOTO HampsDKeHHs B
riepeMeHHbBIN TOK JIPYroro HarnpsbKeHUsl TOM >Ke YaCTOTHhI.
TpaHcopMaTopbl HaXOJAT IIUPOKOe TIPUMEHeHUe [1J1s1 Tiepe/ilaur U pacripefiesieHus
3JIEKTPUUECKOW SHepruu, AJis pPa3/MuHbIX TEXHOJOTMUYEeCKUX Liefier U [/is1 MUTaHus
pa3/IMYHbIX 1lefed pajiuo-, 3JIeKTPOHHO-BBIUUCIUTETLHOU W TeleBU3MOHHOU
anrmaparypbl, YCTPOUCTB CBsI3U, aBTOMATUKH, TeJleMeXaHUKU U T. [I.
[TpyHLMN AecTBUS TpaHC(OPMATOPOB OCHOBAH Ha SIBJIeHWMM B3aWMHOW WMHIYKIIUU,
KOTOPBIM SIBJISIETCS C/IeICTBUEM 3aKOHA 3/IeKTPOMarHUTHOM UHAYKLMKU Dapajest:



d B
N ’ @)
' ds
rje e; — 3.1.C. 37IeKTPOMarHuTHOW UHAYKLIUU, Dy — MarHUTHBIN TTOTOK.
[ToTOKOM BeKTOpa MarHATHOW WHAYKIMW B (MarHUTHBIM MOTOKOM) uepe3 Malyro

TIOLAAKY dS Ha3bIBaeTCsl CKasisipHasi (pr3nyeckast BeJIMuMHa, paBHast

d g B dScos  BdS 2)
rie o — yroja Mexzay BeKtopamu B u n - HOPMaJIblo K Tiiomjazke dS.



Puc.1. IToToK BeKTOpa MarHUTHOM MHAYKLIUU B uepe3 Masnyto
rIoaAKy ds.

[ToToK BeKTOpa MarHUTHOM UHAYKIIMU DB uepe3 MPOU3BO/ILHYIO MTOBEPXHOCTD S
paBeH CyMMe MOTOKOB uepe3 MaJible IJI0I[aIK1, Ha KOTOpble pa3buBaeTcs
OonbImas MIoIIab.

—  —

S B BdS (3)

Ha pucynke 1, a) wusobpaxeHa 53/eKTpPOMarHWTHas cxema OZHO(Aa3HOro
AByxobMoTouHOro TpaHcdopmaropa, a Ha pucyHke 1, 6) — ero ycjaoBHOe
rpaduueckoe ob6o3HaueHue.

.
»

PricyHOK 2. — DNeKTpOMarHiTHast cxeMa oIHo(a3HOro AByX0OMOTOUHOTO
TpaHchopmaropa (a) 1 ero ycaoBHoe rpadudeckoe ob6o3HaueHue (0)

TpaHcdhopMaTop COCTOMT U3 ABYX OOMOTOK, TepBHYHOM 1 U BTOPUYUHOM 2,
pa3MelleHHbIX Ha 3aMKHYTOM (peppPOMarHMTHOM MarHUTOIpPOBOJe 3, KOTOPbIA /s
yMeHbllIeHUs1 TI0Tepb OT BUXpeBbIX TOKOB @Pyko HabpaH U3 JIMCTOB
3/1eKTpOTeXHUUeCcKor ctanu TosuHor (0,35 1,5) MM, jierMpoBaHHON KpeMHUEM.
MarHuTornpoBO/, CAYXKUT AJi1 YCWUIeHHsS MarHUTHOW CBSI3U MeXXAy OOMOTKaMu
TpaHcopMaropa, T. e. [Jisd yMeHbLIeHUsl I0TePb MarHUTHOTO TIOTOKa,



Co3/laBaeMoOro  TepBUYHOM 0OMOTKOM TpaHcdopmaropa. [lpu mMoAKIFOUeHUH
nepBUYHON 00MOTKHM A-X TpaHchopmMaropa K CeTH IMepBUYHBIN TOK i1, TIPOXO/S 110
eé BUTKaM w;, BO30y>K/laeT B CepZieuHUKe CUHYCOW/Ia/IbHbIN MarHUTHBIN TTOTOK @
= @,sin t,tae =2 [ yrjoBas yaCcTOTa MUTAOIIETO HarpspkeHUs u; (puc.l).
OTOT MOTOK, TIPOHU3bIBasi BUTKYU TIEPBUUHON W BTOPUYHOW 0OMOTOK, HABOAUT B HUX

3/IC:
dd dd
e n nue n (3)

1 1 d 2 2
['ne n; ¥ n; UMCIO BUTKOB B TIEPBUUHOM U BTOPUUHOW 0OMOTKax COOTBETCTBEHHO.
OtHomenne O/IC mepBuuHOM 0OMOTKM TpaHcdopmaropa K DJC BTOpUYHOH ero
00MOTKH, paBHOE OTHOILIEHUIO COOTBETCTBYIOIIMX YKUCe/I BUTKOB 0OMOTOK, Ha3bIBalOT
ko3¢uyuenmom mpavcgopmayuu Tpanchopmaropa
e m
k- -
4)
€2 n2

Takum obpa3omM, ko3dduieHT TpaHchopMaliuu TpaHCGopMaTopa eCTh OTHOIIIeHHe
O/IC ero oOMOTOK WM OTHOIIIEHHE YKCe/l BUTKOB 3THMX 0OMOTOK. B macriopre
TpaHCchopMaTopa OOBIYHO YKa3bIBAaIOT OTHOIIEHHE HOMHHAIBHBIX HAIpPSHKeHUH B
pexxriMme xojioctoro xoga U;,/Usy, KOTopoe NpakThuuecKu paBHO oTHoweHuto 3/1C, Tak
KaK IPY Pa30MKHYTOM BTOPUUHOM 0OMOTKe HallpsbKeHHe, TIPUIOXKeHHOe K TIepBUYHOM
oOMOTKe, TIOUTH 1jelMKoM ypaBHoBelliBaeTcsi ee OC (U1xy €1 ), a BTOpUUHOe

HanpspkeHue paBHO BTopuuHOW JOIC (Upy ey ). IlosTomy BbIpakeHue [/1s1
Ko3(pduirieHTa TpaHChOPMaLIMU MOKHO TlepernucaTh B BUJIE:

Ux M 5)

2x n
CrnenoBaresibHO, Ko3dduiipeHT TpaHchopMallii paBeH OTHOILIEHWIO HaTlpsyKeHUM
Ha 0OMOTKax TIPU X0JI0CTOM X0/ie TpaHchopmaropa.
[TIpu pabote TpaHchopMaropa, B TEePBHYHOM OOMOTKe 3/IeKTpHUUeCcKas SHeprus,
rotpebJisieMasi U3 CeTH, mpeoOpa3yeTcs B SHEPTUI0 MAarHUTHOTO T10JIs1, @ BO BTOPUUHOM
oOMOTKe, HAa000POT, SHEPTysi MarHUTHOTO TI0JIsl TPpeobpa3yeTcs B 3/IeKTPUUYECKYIO,
OTZiaBaeMyt0 3areM (B OCHOBHOM) moTpebutento (Harpyske). HebGosbliias yacTb
MOILI[HOCTA TepsieTcsi B camMoM TpaHc@opmartope. [Ipy HOMHUHAIBHOM peXHUMe
MOIIJHOCTh TIOTEPb B OOMOTKAax M MarHUTOIPOBOJle TpaHChOpMaTopa HeBesHKa,
M03TOMY TpaHCopmaTopbl 00bIYHO UMeroT Bbicokuit KIT, nocturatormii (98—99)
%.
Takum obpa3om, B TpaHChopMaTOope Mpeodpas3yroTCs TOMBKO HAIPSDKEHUS] U TOKU.
MoriHoCTh ke (M3-3a MasbIX TIOTeph Ha HarpeBaHWe OOMOTOK M MarHUTOIIPOBOZA
TpaHc(hopMaTopa) MpakKTUUeCKd OCTaeTCsl TIOCTOSIHHOM, T. €. MOXXHO CYMTaTh, UTO

U1 IpUp . CrepoBatenbHo,
Up b m

kUp I m ©



Wtak, TOKM B 0OMOTKax TpaHchopMaTopa O0OpaTHO TMPOMOPLIMOHA/IBHBI
HanpspkeHUsIM. TOK TMepBUYHOM OOMOTKHM TpaHCchopmaropa TIpU OTK/IIOUEHHOM
rnotpebutesie 37eKTPO3Hepruu (BTOpMUHasi 0OMOTKA pa30MKHYTa) SIBJISIETCS TOKOM
X0JIOCTOTO XOfa. JJieKTpUueckasi cxema 0OMOTKM TpaHcdopMmaTopa Mpe/CTaB/isieT
co0oii TiocsieioBaTeIbHO BK/IFOUEHHbIe aKTUBHOE COTIPOTHB/IeHHEe R U MHAYKTUBHOE
COTIpOTHB/IeHHe X;, T.e. COTIPOTHB/IEHHE TIPOBOZIA OOMOTKH ee UHYKTUBHOCTb. TOK,
MIPOXOAAIIUA TI0 0OMOTKe, CO3/laeT BOKDYr cebs MarHWTHOe Tiojie, KOTOpoe
TIPOHM3bIBas I/I0I[a/Ib BUTKOB 0OMOTKH, CO37laeT MarHUTHBIM IMOTOK. [lepeMeHHbIH BO
BpeMeHH TOK CO3/laeT MepeMeHHbIli MarHUTHBIN MOTOK U COTJIacHO 3akoHy Papajes,
BO3HHUKAET 3.71.C. CaMOMHAYKIMHU. OT/Inume OT 3.7.C. UHAYKLIUA COCTOUT B TOM, UTO B
5TOM C/lydyae MarHATHBIA MOTOK CO3/AaeTCsl He BHEIIIHUM UCTOUYHUKOM MAarHUTHOTO
T0JIs, 8 CAMMM TOKOM. TOr/ia MarHUTHBIM MOTOK MPOIMOPLIMOHAJIEH TOKY U paBeH:

B L I, (7)
rge L — HasblBaeTCs MHAYKTMBHOCTBIO. Bo3HMKaromas 3.7.c. B 0OMOTKe paBHa:
d R d@ I) dr
e dt dt a (8)

3HaK MMHYC O3HauaeT, 4To 3./].C. CAMOUHAYKLIUU MPeMsATCTBYeT U3MeHeHHI0 Toka. Ha
pUC. 3 TOKa3aH MepeMeHHbIN TOK, TeKYL[1MK yepe3 KaTyLIKy UHAYKTUBHOCTEIO L. Eciu
B LIeNY NMPWIOXKeHO rnepeMeHHOoe HanpsbkeHne U = Uycos wt, TO B Hel roTeyeT
repeMeHHbIM TOK, B pe3y/ibTaTe Yero BO3HUKHET 3.[.C. CAMOMHYKLMHU. Torja 3akoH
Owma 11 paccMaTprBaeMoro yyacTka Ljeni umeeT BUJ. Tak Kak BHellIHee
HanpsKeHUe MPU/I0XKEeHO K KaTyllKe UHAYKTUBHOCTH, TO

dI dI
U Uwcs t L__ ulLdl Uwcos t dt, U cos t _L 0(9)
0 dt 0 L dt
[Toc/ie MIHTETPUPOBAHUS, TTOJTyUHM:
Ug . Up .
I “sint ~ cos(t ) (10)
L L 2

BemmurHa wL vMeeT pasMepHOCcTb OM M Has3blBaeTCs peaKTUBHBIM UHIYKTHUBHBIM

conpoTuBneHueM R ;= wL. CpaBHeHue BbipaxxeHUd (9) u (10) mpruBOAUT K BBIBOAY,

yTO NajieHue HanpsbkeHus U, onepeskaeT 1o asze TOK I, TeKyIuii yepe3 KaTyllIKy, Ha
/2, UTO W MIOKa3aHO Ha BEKTOPHOM Auarpamme (puc. 3, 0).

a &
[, = wki,

£ [
i —

Puc.3. a) -3nekTpuueckasi 1iefb C W/jeaTbHON UHAYKTUBHOCTBIO; 0) — BeKTOpHast
JuarpamMma TOKa 1 HarpspKeHUs Ha KaTyIlKe UHyKTUBHOCTH.

B 37eKTpOTeXHMKe CHUHYCOWJA/IbHbIE BeIUYMHBI 3aMEHSIFOT KOMIIJIEKCHBIMU
YMCJIaMU, UCTIOMB3Ys hopMyy Diepa:



e/ cos jsin , 2de j \/_1 (11)
Torza  MHIYKTHBHOE CONPOTHMBEHHE C y4eToM yria mnoBopora Ha 90° B
KOMIIJIEKCHOM (})883@ 3aMMCbIBAETCS cne,qyéoumM OGB&BOMI
X1 Le L(cos90 jsin90) j L (12)
3/mech Touka HaJ, X, - O3HAuyaeT, UTO 3TO BEKTOp, MoBepHyThid Ha 90° mpoTuBs

YaCOBOW CTPEJIKH.
Ha puc.4 axkTMBHOe COMpOTMBIEHHWe R BK/IIOUEHO I[10C/Ie[0BaTe/NbHO C

VIH/IYKTUBHOCTBIO L.

Puc.4. BekTopHas AguarpaMma HanpsbKeHWM Ha TOC/ae[0BaTelbHO BK/IFOUEHHBIX
COIpoTUBJIeHUd R U MHAYKTUBHOCTH L.

Bropoe nipaBuno Kupxroda rinacur: anrebpanueckas cymMMa TaZieHUM HarpspKeHU B
KOHType paBHO ajireOpanyeckoi cymme »3.14.c. Torja 3HaueHue HampsyKeHUs,
TO/IBOAVMOrO K TpaHC(OPMaTopy B pPeXKHMe XOJO0CTOr0 XOJa, B COOTBETCTBUH CO
BTOPBIM MpaBUioM Kupxroda /s mepBUYHONM 0OMOTKH, MOXKET OBITh TIpe/iCTaBIeHO
KaK CyMMa BEKTODOB:

Uq El Ri Ip JXI Ip , (13)

rge R; — aKTHBHOE COIPOTHB/IEHHE TIEPBUUHOM OOMOTKH; X;— WHJYKTHUBHOE
COTIPOTHBJIEHUE TIePBUYHON OOMOTKH, 00YyC/IOB/IeHHOe TIOTOKaMM paccestHUst; jX; -
JjwL— KoMIyieKCHOe COTIPOTUB/IeHHEe UHAYKTUBHOCTH L, KOTOpOe YUMThIBaeT TOT (akKT,
4TO HaNpsUKEHHEe Ha MHIYKTUBHOCTH orepexkaeT Tok Ha 90°. Torza momHoe

CONPOTHBIIEHHE T10C/Ie[J0BaTe/IbHO BK/IFOUEHHbIX R U L paBHO: Z NS X, KaKk
II0Ka3aHo Ha puc.4.

2. OITPEAE/IEHUE ITAPAMETPOB TPAHC®OPMATOPA
[ns onpenenenust kKoadduienTta TpaHchopMaluu k, a Takke MapaMeTpPOB CXEeMbI
3aMellleHUs1 (pUC. 2) U TOTepPh MOIHOCTU B TpaHC(oOpMaTope TPOBOJSAT OIbIThI
X0J1I0CTOro xoza (onbIT XX) U OMnbIT KOPOTKOro 3aMbikaHus (K3) Tpancdopmaropa.



Puc.2

Puc.2. Cxema 3ameljeHusi TpaHC(opMarTopa.

Ha puc..2 o603HaueHo:
*Riu X, aKTUBHOEe U UHAYKTHBHOE COTPOTHB/IEHHS TIePBUYHON 0OMOTKY;

R, n?R,uX»,
n2 X 2 npurBeieHHbIe K YUC/TY BUTKOB HepBHqHOﬁ O6MOTKI/I
dKTMBHOE€ U MHAYKTHBHOE COIIPOTHUBJIEHUA BTOpI/I‘-IHOﬁ O6MOTKI/I;

® Ry, aKTUBHOe CONPOTUB/IEHWE HaMarHWYMBAIOLeN BETBH,
00yC/I0B/IEHHOE MOTepsSIMUA MOILIHOCTU B CTa/lbHOM MarHUTOMPOBO/IE;

* Xo VH/JYKTUBHOE  COINPOTMBJ/IEHWE HaMarHWUYMBawIled BeTBY,
00yC/I0B/IeHHOe OCHOBHBIM MarHUTHBIM ITOTOKOM;
° Zu n2 Zy MpuBe/ieHHOoe K YUCTy
BUTKOB MepBUYHOU 0OMOTKH
COIIPOTHBJIEHMEe Harpy3Ky;
e U, nU, u I, I,/ n TIpUBeJieHHBIE K YHC/y BUTKOB ITIEPBUYHOU
0OMOTKH

BTOPUUYHOE HaMpsKeHWe U BTOPUYHBIN TOK.

ITapameTpsl TpaHcopMmaTopa B pexxume xo0/10cToro xoja (XX).

OneIT XONOCTOrO XO07a TpaHCc(opMaTopa NPOBOAUTCS C LeJIbI0 ONpeerneHust
Ko3(puurenTa TpaHchopMalUu Kk, MarHUTHOrO TOTOKa @D,, a Takke TOTEPhb
MOIIHOCTH P, B cep/ieuHrKe MarHUTOINPOBO/A TIPU HOMUHA/TLHOM peXXuMe.

Ao
) fn Rq 0)
iXody

‘\"P” Rody I
L e

X L >+ >

X

i

Puc.5. CxeMa mepBrYHOM 0OMOTKM TpaHC(hOpMaTropa ¥ BeKTOpHasl Juarpamma
HarpspKeHUW Ha Hel B pexxumMe X X.



ITpu onbime XX K nepBUYHON 06MOTKe TpaHC(opMaTopa MOABOAUTCS HO- MUHATILHOE
HarpsbkeHue (puc.5)

Uln E1 Z11yp, (14)

rae
Z1 R
jXi  TonHOe COMpOTHBJIEHHE TIEPBUUHON 0OMOTKHU.
[Tpu 3TOM BTOpHYHasE 0O6MOTKa pa3oMkHyTa (I> = 0) W HamnpsbkeHHe Ha eé
sakumax Uy Uog  Ep.
N3mepus HarpspkeHne Uy, TOK Iy M aKTHBHyH MoijHocTh P [°R w
nipeHeOperasi TlafieHWeM HarpsbKeHUsI Ha TIepBHYHON oOMoTKe Zilo (BBHAY €ro
HebobIIoro 3HaueHWs 1o cpaBHeHU0 ¢ J/IC E;), T. e. MONb3ysICh YIPOIIEHHOM
cxeMoii 3amelrieHust TpaHchopmaropa rpu XX (puc.3, a u 6), orpezesitor:

- Ko3(pduieHT TpaHCchOopMal1u:

k Eq1/Ey Ujy/ Uy (15)
- TIapaMeTpbl HaMarHUUMBAFOIIEH BETBU CXEMBI BaMELLﬁ(EHI/IH TpaHchopMarTopa
o Un/lyy Ro PJI%; Xo  Zg R (16)

- TIOTEepPU MOIIHOCTUA TNpu XX, Ha3blBaeMble nomepsiMu 8 cmanu Py, KoTopbie
3aTpauyrBalOTCSd B OCHOBHOM Ha HarpeB MarHMTOIIPOBO/A OT [IeUCTBHUSI BUXPEBBIX
TOKOB M LIUK/TMYECKOT0 TlepeMarHiuvBaHus CTaiy, T.e. Py P..

IlapameTpsl TpaHcopMaTopa B pexxuMe KOpoTKoro 3ambikanus (K3).

RKjXK




Puc.6. CxeMa mepBUUHON 0OMOTKH TpaHC(opMaTOopa ¥ BeKTOpHas AuarpaMma
HanpspKeHWW Ha Hel B pexkume K3.

ITpu onbime K3 (puc. 6) B oT/inurie OT OMacCHOTO aBapUMHOTO KOPOTKOI'O 3aMbIKaHUSI
TpaHc(hopmMaTopa, BO3HUKAIOIIEro Cay4yaitHo npy paboTe ripu Hanpspkenuu U, Uy,
K TIepBUYHOUW 0OMOTKe TO/IBOZAT TaKoe TTOHM)KeHHOe Harl-
psokenue U; U, (MeHbluee HarnpsbkeHust Uy, B 8...20 pa3 B 3aBUCUMOCTHU OT THIIA
Y MOII[HOCTH TpaHC(hopmaTopa), NPy KOTOPOM B ero 0OMOTKax yCTaHaB/IWBAIOTCS
TOKU, paBHble COOTBETCTBYIOII[MM HOMUHA/IbHBIM 3HaUEHUSIM:
L Su/Uwy Iy Sy /U2y nly, (17)

N3mepus HarpsbkeHue Uy, TOK 1, M aKTUBHYIO MOLLIHOCTb P, OTIpe/essitoT:

- mnapameTpbl cxembl 3ameleHuss npu K3 TpaHcdopmaropa (1osb3ysich

yTPOILIeHHOW CXeMOU 3aMell|eHus], puc. 6, a):

Z. Ud/L Re P./I%: X, 7> R, (18)
1H \ K K

rae

Z.

R X2,R R R uX X X

COOTBETCTBEHHO IIOJ/IHOe,

K Y K K 1 2 K 1 2

aKTUBHOE U peakTUBHOe conpoTusieHusi K3 Tpanchopmaropa;

- Hanpsbkenue K3 (puc. 18.4, 6), BblpaxkeHHOe B TIPOLIeHTaX,
uc( ) =100U; /Uy

- mioTepu MollHocTU npu K3 TpaHncdhopmaTtopa (nomepu 8 meou)
P, Py.

3. BHEIIIHUE XAPAKTEPUCTUKU TPAHC®OPMATOPA

3aBUCHMOCTb HaIpPsDKeHUsI Ha 3a’KUMax BTOPUYHOM 0OMOTKY MPY U3MEeHSIeMOM
Harpy3ke OT TOKa Harpysku, T. e.lU, f(I,), HOCUT Has3BaHUe BHeuwHel
Xapakmepucmuku TpaHc(opmaTopa.



BropuuHoe HanpspkeHHWe (CM. pUC. 2), paBHOe

Z. Ud/Ly Re PJ/I*; X« “Z? R,
1H K K

Uy Ep ZpIp E; (R jX)Iz Upg
ZylIp

(19)

TpY YBEJIMUEHWU TOKA HArpy3KU YMEHBIAeTCd Kak 3a CUeT yBeJIMUeHUs MajjeHust
HaTpsbKeHus1 Z» 1> Ha ero BTOPUYHO 00MOTKe, Tak U 3a cuét ymeHbIteHus 3/1C E,
(BCeAcTBUE  HEKOTOPOTO  YMEHbIIEHWsST  MarHUTHOTO  MoToka @  mipu
COOTBETCTBYIOIIIEM yBe/IMueHUH ToKa I1). O/lHaKo, TIpy aKTHUBHO-EMKOCTHOM Harpy3ke
TIpU yBe/IMYEHUHY TOKa HanpsokeHue U, yBeJIMunBaeTCs.

BHeliHMe XapaKTePUCTUKU MOTYT OBbITb pAacCUMTaHbl U TIOCTPOEHBI, WCXOAS W3
MacCroOpTHLIX MaHHBIX TpaHcdopmaropa (cMm. Tabs. 1), a Takke IyTEM IIPSIMOTO
v3MepeHus HanpsokeHUs: U, U Toka I, py U3MeHeHUU Harpysku Z,.

Ilesb pabdoThI: U3yUNTh YCTPOMCTBO, MPUHIUI pabOThI, Ha3HaUeHWe 0HO(hAa3HOTO U
TpaHchOpMaTopa; yYCTaHOBUTH 3aBUCUMOCTh MEXKAY HAIPSDKeHUSIMM U TOKaMU B
TIePBUYHOM W BTOPUUHOM 0OMOTKax TpaHChopmaropa; orpeienuTbh Ko3(@uimeHT
TpaHcdopmaliuy ogHoda3Horo TpaHcdopmaropa;

OnucaHue yCTaHOBKH.

Ha pucyHke 7 nipuBezieHbl (poTorpagyist yCTaHOBKU U eé cxema.


http://kesalahti.ru/magnetic/inductor5.html
http://kesalahti.ru/magnetic/inductor5.html
http://kesalahti.ru/magnetic/inductor5.html
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6)

Puic.7. a) — ¢poTo ycTaHOBKH ; 0) — 2/IeKTpHUeckasi cxema.

YcTaHOBKa COCTOMT W3 JiabopaTOpHOro aBTOTpaHC(hOpMaropa peryJiupyeMoro
(JIATP) 1, MynbTUMETpOB 2, /iJi1 U3MepeHUs] HalpsbKeHW U TOKOB Ha MepBUYHON U
BTOPUUHOW 0OMOTKax TpaHchopMaTopa 3 U TepeK/rouaTesiss peXuma paboThl
TpaHcpopmaropa 4.

B nabopaTopHoii rpe[yCMOTPEHO TP pexxrMa paboThl TpaHChopMaTopa.

1. Pexxum xomnocrtoro xoga (mojioykeHue rnepekstouarens XX),
2. PexxrM KOpOTKOTO 3aMbIKaHUs. (IT0s10kKeHue nepekmoyaresns K3),




3. PexxuM paboThI TI0/] Harpy3Koii (TosioxkeHus riepekstoyarens 1-10).
B kauecTBe uccieayemoro TpaHcdhopmaropa ucronb3yetcs TII-112-4 ero
OCHOBHbIe XapaKTepUCTUKU MpYBe/ieHbl B TabuLe 1.

Tabmma 1.
HomuHanbHOe HarpsbkeHue B riepBuuHoi oomotke (Uni), B | 220422
YacTtoTa riepeMeHHOr0 Toka, 'y 50+0,5
MOoLIIHOCTb HOMUHAJIbHasA, BT 7,2
Tok mepBHUYHOM 0OMOTKH B pexxume Xosoctoro xozaa (Ini) 0.03
A, He OoJtee ’
HarmpskeHre BTOPUYHBIX 0OMOTOK B pexkuiMe HOMUHa/TbHOM 7120.4
Harpy3Ky Npy HOMUHAIbHOM HarpsbkKeHUH ceTH, B T
ToK HOMHWHA/IbHOW Harpy3ok, A 0,39
AKTHBHOE COTIPOTUBJIEHHE TTepBUUHOM 00MOTKH (R;), OM 540
AKTHUBHOE COTIPOTHB/IEHHe BTOPUUHOM 00MOTKH (R,), OM 3,19

BKCHEPI/IMEHTaJIbHaH YdacCThb.

[Tepen HauasioM paboThI, B TIPUCYTCTBHE TMpeTio/iaBartess, yoeaurech B
TIPaBWILHOCTUA COOPKHU Y TIOJK/TFOUeHUs] YCTaHOBKH.

I[TepeksrouaTesib peskuMa paboThl TpaHC(HOPMAaTopa TIepeBeCTH B PEXKUM X0OJIOCTOTO
xoza (XX).

YcranoButh Ha JIATPe mMyvHMManbHOe BBIXOAHOE HaripspkeHue. [list 3TOro
HeobxoaumMo pyuky JIATPa moBepHYTb [0 TIPOTUB YaCOBOM CTPEJIKM 10 YIIopa.

BK/IFOUUTH YCTaHOBKY B CETb.

Bkmrounth MYJ/IbTUMETPHI.

BHuMaHue niepe]l TH00bIMHM H3MEHEHUSMHU T0/I0)KeHUS MepPeK/IIouaTe/si peXXxuMa
padoThl TpaHcdopMaTopa, a TaK)Ke mepe/] 3aBepiieHneM padoThbl, HE00X0IUMO
ycraHaBavBaTh Ha JIATPe MMHHUMAa/IbHOE BbIX0HOE HaNpPsiKeHue

Pexxum xos10CTOrO X0A4.

Bpamas pyuky JIATPa pobGeliTec Ha TiepBUUHOM 0OMOTKe TpaHchopMaTopa
HOMHHAJ/ILHOTO HarpspbkeHus (cM. Tabnuily 1). 3HaueHWe HarpsyKeHUs] PUKCUPYIOTCS
T10 TI0Ka3aHusAM MyabTUMeTpa Bl.

B Tabsuily 2 3aHecuTe 3HaUeHUs HaTlpsDKeHWH Ha TIePBUYHOM Y BTOPUYHOM 0OMOTKax
tpancdopmaropa (U; u U,), a Takke TOK TTPOTEKAIOIIHI 110 TIepBUUHOM 00MoTKe I;
MA.



Tabsmuiia 2.

U1, B 11, MA 11, A U2, B Pxx, Bt io, % k COS

[Tpou3BeauTe 3ar0/THEHWE OCTaBIIUXCS sSTUeeK TabJInLIbI.

1. Bprurciure KO3 (ULMEHT yCWIeHHs IO TOKY B MPOLIEHTax I0
OTHOLLIEHUIO K HOMUHA/ILHOMY TOKY TpaHc(opmaropa:

. Iy
I - 100% (20)
?H I
2. Ko3(ppuLmeHT TpaHCcHopMaLr
, 1 U
- - 1)
E? U2

3. MOIIJHOCTb XOJIOCTOTO X0jla Py, paBHasi MOII[HOCTU TeIJIOBbIX TOTephb B
cepieuHKe 13-3a FUCTepe3nca U BUXPEBBbIX TOKOB Pgp.

2
6) I 62 1P cm (22)
4. xo3dduIieHT MOIIIHOCTH TpaHC(opmMaTopa

p
COS J (23)
Uin o

Pe)XuM KOpPOTKOI'0 3aMbIKaHHMSI.
[TepeBesuTe TIepeK/IOUaTe/b peXkMMa paboThl TpaHchopMaTopa B rosioxkeHue K3.

[TnaBHo Bparjasi pyuky JIATPa, mobGeiitech TpOTeKaHUsI 10 T€PBUYHOM 0OMOTKe
TpaHCcopMaTopa TOKa, paBHOro Iy =30 MA. 3HaueHWe TOKa OIpefiesisieTCs T0
MYJIbTUMETPY A;.

3aHecuTe B TabMIly 3 3HaUeHHsl HarpsDKeHUsl ¥ TOKa TIepBUYHOM 0OMOTKH, a Tak e
TOK, ITPOTEKAOIIUM 110 BTOPUUHOW 0OMOTKE.

Tabsmuria 3.

U1, B 11, A Ig, A PK3, Bt UK3%, %

BbiunicuTe MOIHOCThL TpaHcdopMaTtopa B pexkuMe K3 Pks , KOTopasi paBHa
MOII[HOCTH, UAYIIINX Ha HarpeB MeJHbIX 0OMOTOK P,

ks 1R 4% f (24)

Bbrunciivre HarpsbkeHre KOPOTKOTO 3aMbiKaHUsi B % 110 OTHOLIEHUIO K
HOMUWHa/IbHOMY HaTlpsDKeHUI0 TTIePBUYHOM 00MOTKM TpaHCc(opmaTopa.




U 9% U1

K3
H1 &—

100 25)

—Pexxum paboThHI MO HArpy3Kou
[TepeBeuiTe MepeK/rOUaTe /b PeskiMa paboThl TpaHchopMaTopa B ToJioykeHue 1.

Bpamass pyuky JIATPa pgobeiitech Ha TiepBHYHOM 0OOMOTKe TpaHchopMaropa
HOMHHAJILHOTO HarpsbKeHUsl. 3HaueHe HarpspkeHus1 (GUKCHUPYIOTCS T0 TIOKa3aHUsAM
MynbTUMeTpa B1.

3aHecuTe TOKa3aHUs MYJIbTUMETPOB B COOTBETCTBYIOL[HE STUEUKH TaOIMILIbI
4,

Tabuia 4.

N Ul, B Il, Il; A UZ: B IZ: A Pl, PZ: , % |cos 2
MA Bt Bt

ORI N RIWIN=

f—
S

[ToBTOPUTb 3KCTIEPUMEHT W3MeHsisi Harpy3ky (pexkuMmbl pabotei N = 2-10).
3arto/IHUTe OCTaBIINeCS TUeHKHU TabuIb! 4.

[MToctpoiite rpaduku 3aBucumoctu KII/I TpaHcdopmaTopa OT aKTHBHOM MOIIIHOCTH
BTOpUuHOM 00MOTKM (  (P2)) M BHEIIHIO XapaKTepUCTHKY TpaHchopMaropa
(Ux(IL)). KITJ TpancdopMaTopa BEIYMCISIETCS 110 CaeAyroien Gopmyie:

) I Ry

P1 — DRy —Rem Ry (26)

KoHTpo/IbHEBIE BOIIPOCHI:

1. 3akoH ®apajesi. MarHUTHbIN TTOTOK.



2. Toxku Dyko U criocobbl UX yMeHbIIIeHHs B TPaHC(HopMaTopax.
OrnipefienieHre UHIYKTUBHOCTH U ee (popMyia /1Jis KaTyIIKHU.

4. VIHAYKTUBHOE COTMPOTHBJIEHHE U CABUT (a3 MeXJy TOKOM U
HarlpspKeHreM Ha UHYKTUBHOCTHU.

5. Kak ornpeiesiuth noTepy MOLHOCTU B CTa/IbHOM
cep/ieuHuKe TpaHc(opmaropa?

6. Kak ompeziesTuTh TIOTEpH MOIITHOCTH B 0OMOTKaxX?
7. Urto Takoe Ko3dduipeHT TpaHchopMaliuu TpaHchopmaTopa?

8. Uro Takoe ructepe3uc peppoMarHeTuka?

Kontposnvpyemsbie komnetrenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu orieHku:

— OrjeHKa «5» CTaBUTBCS, €C/TA YUAI[ANCS BBITIONHSAET paboTy B OJTHOM 00beMe C
cobmogeHrieM HeoOXOAMMOM TIOC/e/[OBaTe/IbHOCTU TPOBEJIEHUsI OTBITOB U
W3MepPeHH;  CaMOCTOSITe/IbHOM  pallMOHa/IbHO  MOHTHUpPYeT  HeoOXOAUMBbIe
000opy/IoBaHKe; BCe OILITHI IPOBOJUT B YCJIOBHUSX M Pe)KUMaX, 00eCrieurBaroyxX
T0JTyueHHe TIPaBUILHBIX Pe3y/IbTaTOB M BBIBOZIOB; COO/MIOIaeT TpeOOBaHUS MPaBUJ/I
6e30macHOCTU Tpy/ia; B OTYeTe MPaBU/IbHO M aKKypaTHO BBITIO/HSIET BCe 3allMCH,
Tab/UIbl, PUCYHKH, YepTeXXd, TpadvKW, BLIYUC/IEHWS; TPaBUIBHO BBITIOIHSIET
aHa/m3 MOrPeIHOCTeM.

— OreHKa «4» CTaBUTCS, €C/IA BBITIOJIHEHBI TPeOOBaHUs K OIIeHKH «5», HO ObLTH
JIOTIYII[eHbl IBA-TPH HejoueTa, He Oosiee OHOM HerpyOOM OIMMOKKA U OZHOTO
HejloueTa.

— OueHKa «3» cTaBUTCS, ecid paboTa BBIMOJIHEHA He TIOJHOCTBIO, HO 00beM
BBITIOJTHEHHOH YaCTH TaKOB, II03BOJIIeT TIOYUYHTH IPABWIbHbIE DPe3y/bTaThl U
BBIBO/IBI: €CJTH B XO/Ie TIPOBE/IeHUS OIbITa ¥ U3MePeHUM ObI/TH JOMYIIeHb] OITHOKH.
— OueHKa «2» CTaBUTCS, eCnM paboTa BBINIOJIHEHA He TIOHOCTBIO U 00beM
BBITIOJTHEHHON YacTh pabOT He TI03BOJIAT C/e/IaTh IPaBH/IbHBIX BBIBOZIOB: €C/IH,
OTTbITHI, U3MEPEHHs, BLIUKMCIEHHS], Ha0JTI0IeHHs TIPOM3BOAM/IHCH HEIPAaBUJTBHO.

Pa3gen 5. OnTuka
Tema 5.1. IIpupopa cBera

Y cTHBM onipoc (YO)



. Kakyro nnpupoay vMmeet cBet?

. JavTe ornpeziesieHue IJIMHbI CBETOBOM BOJIHBI.

. C Kakou CKOPOCTBIO CBET PaCOpOCTpPaHseTCsl B BaKyyme?

. ChopmynupyliTe 3aKOH MPSIMOJIMHEMHOTO PaCpOCTPaHEeHUsI CBeTa.

. UTO Takoe CBeTOBOM yu?

. UTO Ha3bIBaKOT YI/IOM MaJleHUuA? YTI0M OTpaKeHUs1?

. ChopmynupyliTe 3aKOHbI OTPa)KeHUs CBeTa, 3aKOHbI TTPe/IOMJ/IEHUST CBeTa.
. UTo Ha3bIBatOT abCOMOTHBIM (OTHOCUTE/TLHBIM) TTOKa3aTesieM MpesIOMIeHUS ?
UTo Ha3bIBAIOT Mpe/eIbHbIM YIJIOM IT0JIHOI'0 OTPayKeHUs ?

. B ueM pasnuure coOMparOIMX U PaCCeMBAIOIUX JIMH3?

. Kakast nH3a Ha3bpIBaeTCs TOHKOM?

. Uto Takoe ¢oKyCHOe pacCTOsTHUE JIMH3bI, ONTUUeCKasi CUJla JIMH3bI?

. Kak ocyiijecTBsieTcst mocTpoeHue n300pakeHus MpeAiMeTOB B JIMH3aX?

. Haruiiure dhopmynny TOHKOM JIMH3BI.

. [Iouemy ryia3 — onruyeckasi cucreMa?

. Kakyro MH3y Ha3bIBarOT JTyMou?

. UeMy paBHO YIJIOBO€e yBe/IMYeHHe JIyIibl?

. VI3 Kakux ONTUYeCKUX 3/IEMEHTOB COCTOUT MUKDPOCKOIT?

. OT 4ero 3aBUCHUT yBeJIMYEHHE MUKPOCKOTIA?

. [MaiiTe TIOHSATHE pa3peLlatoiei CrioCOOHOCTH ONTUYECKOTO pubopa.

. VI3 KaKuX ONTUYeCKUX 371IeMEeHTOB COCTOUT TeieCcKoI-pedpakTop?

. HaruiwmTe BbipakeHWe /151 YIJI0BOTO yBeTMUEHUs TeJlecKora-pedpakTopa.

OO UTHSA WN -

_ =
-

NNNR PR s
N = O OO Ul B~ WN

KonTpompyemsie komnereHiuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; IT.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu oLieHku:

OtMeTKa «5»

TI0JIHO PACKPBITO COZeprKaHue MaTepuasa

YeTKO U MPaBWIbHO /IaHbl OMpe/iesieHUsI U paCKPBITO COZlepKaHue TTOHSITUM, BEPHO
VICII0J/Ib30BaHbl HAyYHbIe TePMUHBI

JJIsT J0Ka3aTeIbCTBA MCII0/Ib30BaHbl pa3/IMuHble YMeHUsI, BBIBOZbI U3 HaOJTIOeHUMH,
OTILITOB

OTBET CAMOCTOSITe/TbHbBIN, UCII0/Ib30BaHbl paHee MPUOOpeTeHHbIe 3HAHUSI.

OtMmeTKa «4»

PacKpbITO OCHOBHOE COZlepykKaHue MaTepuraia

B OCHOBHOM IIPaBUJILHO JIaHbI OMpe/ie/ieHus1 TOHATUU U UCII0/Ib30BaHbl HayUHbIe
TE€PMUHBL.

OTBET CAMOCTOSITE/TbHBIN

orpezesieHUs [IOHATUN Hell0/IHble, [OIyLeHbl He3HaUUTe/IbHble HapyLlIeHUs
TM0C/Ie/J0BaTeIbHOCTU M3/10KeHHs1, He0oJTbIle HeTOUHOCTH TP UCTI0/Ib30BaHUU
Hay4YHbIX TEDMUHOB WM B BbIBOZAX U 0000111eHUsIX

TIpaBU/IbHbIE U YETKHE OTBEThI Ha BOIIPOCHI YTOYHSIOLLEr0 XapakTepa (Io3uLys
MTOHUMAIOL1I)



OtMeTKa «3»

YCBOEHO OCHOBHOE COZiep>KaHue yueOHOro MaTepuasa, HO U3/I0)KeHO
(dparmeHTapHO, He BCerja Mocae0BaTeIbHO

orpe/ie/ieHUs TOHSITHUN HeJJOCTaTOYHO UeTKue

He UCI0/Tb30BaHbl B KaUeCTBe J0Ka3aTebCTBA BHIBO/ILI U 000011IeHNs 13
Ha0JTI0/IeHNH, JOTTYIIeHbI OIITMOKY TTPU UX U3/I0KEeHUH

JOTTyIIIeHbI OIMOKY ¥ HETOUHOCTH B MCTI0/Tb30BaHWM HAYUHON TePMUHOJIOTHH,
orpe/ie/ieHHe MIOHITUM

TipaBU/IbHbIEe U UeTKHE OTBEThI Ha BOMPOCHI HABO/ISAILIET0 U KOHKPETU3HUPYHOILero
xapakTepa (To3ulys KpUTUK)

OtmeTKa «2»

OCHOBHOe€ Cojiep>KaHue yueOHOTro MaTepuasia He PacKphITO

He JlJaHbl OTBEThI HAa BOMPOCHI HABO/SLLIET0 U KOHKPETU3UPYIOLL[ero Xapakrepa
JOMYIIeHbI TPyObIe OIMOKY B OMpe/je/IeH|UH TIOHSTUM, TIPH UCTI0/Ib30BaHUH
TePMHUHOJIOTHH.

3agaHus /1A CaMOCTOsATe/IbHOM padoThl (CP)
Tembl 3cce (pedepaToB, JOK/IAJ0B, COOOLEHU)

ToueuHbIl HICTOUHMK CBeTa.

CKOpOCTb pacrpoCcTpaHeHus CBeTa.
3aKOHbBI OTpakeHUs U MPeIOM/IEHUS CBeTa.
[TpyHuwmn I'rourenca.

ITomHOe oTpakeHue.

JINH3BI.

[TocTpoeHue n300pakeHUs B JIMH3aX.
dopmyJia TOHKOU JIMH3BI.

. YBenuueHue JIMH3bI.

10.I'na3 Kak onThyeckas cucrema.
11.0nTryeckve IpubOPHI.

12.Cuna cBera.

13.0OcBeléHHOCTb. 3aKOHBI OCBEILIeHHOCTH.

LCONO R WNE

Kontposvpyemsbie komnetenuuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;

JIP2, JIP4, JIP23, JIP30

Kpurtepuu onieHku:

OtMeTKa «5»

TI0JIHO PACKPBITO COZeprKaHue MaTepuasa

YEeTKO Y TIPaBWIbHO [IJaHbl OTIpe/ieJIeHUsT U PACKPBITO COJiep>KaHue TIOHSATUM, BePHO
VICII0J/Ib30BaHbI HayYHbIe TePMUHBI



AJIA N10Ka3aTe/IbCTBAd MCII0/Ib30BAHEI pa3/IMUHbIE YMEHHWS, BbIBO/bI M3 HEl6JHO,Z[€HI/H‘/JI,
OIIBITOB
oTBeT C&MOCTOHTEHLHBIﬁ, HCII0/Ib30OBdHBI pdHEE l'IpI/IO6PETEHHI:>Ie 3HAHUHA.

OtMmeTKa «4»

PacKpbITO OCHOBHOE COZlepykKaHue MaTepuraia

B OCHOBHOM IIPaBUJILHO JIaHbI OMpe/ie/ieHus1 TOHATUU U UCII0/Ib30BaHbl HayUHbIe
TE€PMUHBL.

OTBET CAMOCTOSITE/TbHBIN

orpezesieHUs! [IOHATUN Hell0/IHble, [OIyLeHbl He3HaUUTe/IbHble HapyLlIeHUs
TM0C/Ie/J0BaTeIbHOCTU M3/10KeHHs1, He0oJIbIle HeTOUHOCTH TPH UCTI0/Tb30BaHUN
Hay4YHbIX TEDMUHOB W/IU B BbIBOZAX U 0000111eHUsAX

TIpaBU/IbHbIE U YETKHE OTBEThI Ha BOIIPOCHI YTOYHSIOLLEr0 XapakTepa (Io3uLys
MTOHUMaAIOL[1I)

OtMeTKa «3»

yCBOEHO OCHOBHOE COZiep>KaHue yueOHOro MaTepuasa, HO U3/I0)KeHO
¢bparMeHTapHO, He Bcerja Mnoc/jef0BaTebHO

orpejiesieHNs OHATUN HeJOCTaTOYHO YeTKHe

He HCII0/Tb30BaHbI B KaueCTBe [J0Ka3aTeIbCTBa BBIBO/BI U 000011[eHNs 13
HabJ1r0/ieHuH, JoMyleHbl OIIMOKY TIPY UX U3/10KeHU!

JIOMy1eHbl OIMOKK U HETOYHOCTH B MCIO/Ib30BAaHWK HAYYHOU TePMHUHOJIOTHH,
onpeziesieHe MOHSATHUU

TIpaBU/IbHBIE U YETKHE OTBEThI Ha BOIIPOCHI HABOAAILEr0 U KOHKPETU3UPYIOLLIero
xapakTepa (Mo3ULs KPUTHK)

OtmeTKa «2»

OCHOBHOE cojiepykaHHe yueOHOro MaTepuasia He pacKpbITO

He JlJaHbl OTBEThI Ha BOMPOCHI HABOSAILIETO M KOHKPETU3HPYIOLLEero XapakTepa
JIOTTyIIIeHbI TPyOble OLIMOKY B OTIpe/ie/IeHUH ITOHSATHH, TTPY UCITO/Ib30BAaHUU
TePMUHOJIOTUH.

JIabopaTopHbIe padoThI

VHCTpYKIMOHHAsA KapTa K jlabopaTopHoii padore Ne 13

Tema 3aHATHA: OTpeie/ieHHe TToKa3aTe/isl TIpeJIOM/IeHUs CTeK/Ia TIPU TMOMOIIU
MHUKPOCKOTIA.

Iles1b 3aHATHA: OTIPeIe/IUTh MTOKa3aTe b MPeIoM/IeHHs TIPO3PayvHbIX I/IACTUHOK
13 Pa3/IMUHBIX MaTepHasoB.

Ilepes Haua/I0M 3aHATHSI HE00X0/JUMO 3HATh: 3aKOH MpeIOM/IeHUs CBeTa,
TIPUHLIUIT PabOThI MUKPOCKOTIA.



IToc/sie oKOHUAHHUS 3aHATHA HEOGXO,I[I/IMO YMeTb: OIIpeeisaTh I0Ka3dTe/Ib
npeJioMJ/ieHHs CTeK/Id.

O6opygoBaHue: KoMmIibioTep, VIHTepHeT, MHCTPYKLIMOHHAS KapTa.

CopepxaHue U Teopus.

B ocHOBe npuMeHsIeMOro MeTO/Ia JIEXKUT SIBJIeHHEe Ka)KYIL[erocsl yMeHbILIeHUsI
TOJILLWHBI CTEK/ISTHHOM TIJITaCTUHKM TIPU pacCMaTPUBAHUM CKBO3b HEro mpejiMeTa-
MeTKH Ha HW)KHeW MOBepPXHOCTU cTeKa. CxeMa MpOX0yK/IeHUs MMyuKa Jyuel uepes
MJIaCTUHKY MOKa3aHa Ha PUCYHKe.

I
NS

CyliecTByeT CBsI3b MEXY JeMCTBUTETbHOU TO/MLMHOW H nccienyemMoun
TJIACTUHKY, Ka)KYLeNCsl TOMIUHOW U MOKa3aTesieM MPeJIOMJIeHUs CTeKJIa.

Y cTaHOBUTE 3Ty CBSI3b MOXKHO U3 PACCMOTPEHUS X0/1a Jiydel OT TOUKU A uepe3
CTEK/ITHHYIO T/1aCcTUHKY. [Ipu 3TOM MpejiaraeTcsi, 4To rj1a3 HaXOAUTCS Ha TOM
HOpMaJM K IJIOCKOCTH TJIaCTUHKHU, KOTOPasi IPOXOAUT Yepe3 TOUKY A, U MyuOoK

nyueli AB COCTaB/IsSIeT C HOPMaJIbIO Masibldl yros 4 .

¥Y3kui my4ok sydeit AB 110cJ/ie MpesioM/IEHUs1 Ha TPaHMLie pa3zesa ABYX Cpej
BBIXO/IUT U3 TIJIACTUHKM B BO3YX U COCTaBJIIeT C HOPMAJIbIO U ee IIOBEePXHOCTU

yron %2 . DTOT yron cBsizaH C yryioM -4 uepe3 rokasaresib MpeioM/IeHus
sing _1
TakK: sSini n
Habnromarento KaykeTcsl, YTO pacCMaTpPUBAaeMbIN TTYyUOK JTyueil UCXOUT He U3
TOUKH A, a U3 TOUYKU A;, IPUTIOJHATON Ha HEKOTOPYIO BeICOTY AA;. PaccmaTpuBast
TpeyrojibHuKu ABC u A;BC, MOXXHO Harucathb, 4TO
H_tgg
— H -tgg . BC=h1gj h  tgi
BC=H-tgy . BC=htgj ypy gi

HPI/IHI/IMaH BO BHMMdHHKE, UTO YTIJIbI Ly 4 MaJibl, MOKHO OTHOIIIeHNHeé TaHI'€HCOB

n==-
3dMEHUTHb OTHOIIEHWEM CHMHYCOB 3THX YIJIOB, T.€. ITIOJIYUUTH BBIDA’)KEHHE! h

TakuMm oOpa3oM, U3MepUB TOIIMHY IJIACTUHKHU U KaXKyIytocs ToauHy (h= h;-
h;) MO>KHO HalTK MoOKa3aTe/b NPeIOM/IeHUs CTeK/Ia.



OnucaHue yCTAaHOBKH BUPTYa/IbHOM J1IaD0paTopHOM padoThI.

OnpeaAeAeHHe NOKA3ATEAS NPEAOMAEHHSA
NP1 NOMOLLKW MUKPOCKONG

Marepmansl
NapameTpbl YCTaHOBKM ek
H=[ 5 |tiwn i
= PYSHH
h= 7.18 - MM _ cAMO3

ACA,

JKcrnepyMeHTa/IbHast
yCTaHOBKa
rpe/icTaB/ieHa Ha
pucyHke. B ieBom
HIDKHEM YTJTy
ripe/icTaBJieHa MaHe/Tb
«T1apaMeTpoB
MJIaCTUHBI», B KOTOPOH
MO>XXHO MEHSIThb
3HaueHue H u h. IIpaBee
HaXO/IUTCS TlaHe b
BbIOOpa Marepuasa
MIaCTUHKH, HaM
MOHaI00MTCSl MaTepual
TOJILKO CTeKJ10. B
KpailiHeM JIeBOM YTJy

HaXOZAUTCsI OKOILIKO TIOKa3bIBatolliee TO. YTO OyJeT BUJHO B MUKPOCKOTI MPU
M3MeHeHHe MapaMeTpPOB YCTAaHOBKU. A UMEHHO KPaCHbIM U CUHUM KPecCT.

I/ICHOJ'H:BYH npeacTaB/JI€HHYIO YCTaHOBKY, JOCTHUI'dA€TCS LieJIb MOCTaB/€HHOM

nabopaToOpHOM pabOThI

I1nan BbINO/IHEeHUs 3d/ldHHUA:

1. [Tepeiiaute mo cchlike https://www.youtube.com/watch?v=wyi80afJXSY u

IMPpOCMOTPUTE BUAEO0YPOK KOTOpI:Iﬁ ITOSACHUT, KaKHM O6p830M MpOBOAUTCHA

naboparopHasi paboTa B peasibHbIX YC/IOBHSIX.

2. lepeiiaute no ccbinke http://mediadidaktika.ru/mod/page/view.php?id=393

Y BBITIOJTHSIHTE 10OC/1e/I0BaTe/IbHOCTh JeMCTBUN OMMCAHHBIX HIDKE.

Sa,anHe 1. OnpeaeﬂeHue nokasameJsiAa npejaomaeHus cmekid.

1. 3anycTuTe BUPTYyaabHbIA CTEH.

2. BeibepuTte MaTepuras CTEK/IO.

3. 3azaiiTe TO/MIIMHY CTeK/ISHHOM M/IaCTUHKM [ B COOTBETCTBUM, C BApUAHTOM
COBMAJAOIIEM C MOCAeAHeN LIU(PPOK 10 CIUCKY TPYMIbl, OH HAXOAUTCS B KOHLIE

JIOKyMeHTa.

4. OnpefenuTh KaKYIYHOCS TOMIUHY h CTeK/ISTHHOM T1aCTUHKU. [TepeMeltjas

YKa3aTe/ib = 00 II0JyUYeHHA YeTKOIro CHHEro KpeCTa B OKOIIKe, 3dHECHUTEe

rokasaHue B Tabmiy 1 — 3to 6yzert h.



5. YcraHoBuTe Ha 10 MM BepXHUI MOKa3aTesb h, ¥ U3MeHsiiTe, epemelriast

yKasaTesb = [10 TIOSIBJIeHHsI YeTKOT'0 KpaCHOTO KpecTa. 3anuIInTe ToKa3aHus
vHAMKaropa h,.

6. [ToBTOpUTE OIBIT C PYITUMU 3HaUeHUAMU H.

Ne ni/ri Marepuan Hvmm|h,mm |hy,mm | 2=22- 4 |n Nep An |,
MM %

TabuuHble 3HaUeHKs TToKa3aTesield TIpe/ioM/IeHUs] HEKOTOPBIX TBePAbIX TeJ

Ne i/t Matepuan n

1 Pybun 1,76
2 Anmas 2,42
3 Crekno 1,5
4 Jlen 1,31
5 Cnroza 1,58

7. CnenaniTe BbIBO/,.

KoHTpO/IbHBIE BONIPOCHI:

1. Kak cBs3aHbI MOKa3aTe/ib MpeIOM/IeHUsI Cpe/ibl U CKOPOCTb PaCrpOCTPaHEHUs
cBeTa B Heu?

2. Haueptute X0/ 1y4yer B MUKPOCKOIIE.

3. Uto Takoe abCOJIFOTHBIN MTOKa3aTesib rpeoMaeHus cpefibi? UTo oH
XapakKTepu3yeT, OT Yero OH 3aBUCHUT?

4. 3aBUCHT /i aOCOJTFOTHBIM ITOKa3aTesib BellecTBa OT TOTO, KAKUM CBETOM €T0
o6nyuaroT? EC/i 3aBUCHUT TO Kak?

5. OObsACHUTE /17151 UeT0 HaZlo U3MEePSITh HATYPaTbHYI0 BeIMUMHY CTEK/Ia.

HauanbHbie AdHHBIE T10 BApUdHTaM K 3ddHUSAM

['pynma H, mm
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Kontponupyemsie kommerenumu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; IT.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu ouieHku:

— OneHka «5» CTaBUTBLCS, €C/IM yUallUiCs BLIMOIHSAET PaboTy B TIOJTHOM 00BeMe C
cobmogeHrieM HeoOXOAMMOM  TOC/Ie/[0OBaTe/IbHOCTU TPOBEJIEHHUs] OIBITOB U
M3MepeHull;  CaMOCTOSITeJIbHOW  paljMOHa/IbHO  MOHTHUPYeT  HeoOXoAuMbie
o0opy/Zi0BaHue; BCe OMbIThI POBOJIUT B yCJIOBUSIX U PeKUMaX, 0becreunBaroimx
ToTyYeHre TIPaBUIbHBIX Pe3yJIbTaTOB U BBIBOZOB; COO/M0aeT TpeboBaHUS MPaBuI
6e30omacHOCTU TPYZia; B OTUYeTe MPABWIHHO M aKKYPAaTHO BBITIOJHSET BCe 3allvCH,
TaOJIUI[bI, PUCYHKH, UEpTeXU, TpadyKW, BLIUKMC/IEHHS; TPAaBUIBHO BBITIOTHSET
aHa/IU3 MOrPELHOCTEMN.

— OreHKa «4» CTaBUTCs, €C/IA BBITIOJIHEHBI TPeOOBaHUS K OLIEHKU «5», HO ObUIU
JIOMYIleHbl IBa-TPY HejoueTa, He Oosiee OfHOM HerpyOoOW OIIMOKKA U OJHOTO
HejloueTa.

— OueHKa «3» CTaBUTCS, ecid paboTa BBIMOJIHEHA HE TIOJHOCTBIO, HO 00beM
BBIITOJIHEHHON YaCTH TakKOB, TO3BOJISIET TIOJYUYWTH TPABWIbHbIE Pe3y/JbTaThl U
BBIBO/IBI: €CJTH B XO/Ie TIPOBE/IeHHsI OMbITa ¥ U3MEPEeHUH ObI/TN JOTYILeHbI OITUOKH.
— OrmeHka «2» CTaBUTCS, ec/M paboTa BBIMOHEHAa He TIOJHOCTBIO U 00beM
BBITTOJIHEHHON YacTH paboT He MO3BOJIAT CZesaTh MPaBUIbLHBIX BBIBOJIOB: €CJIH,
OTIbITHI, U3MEPEeHUs], BEIUKCIeHNs], Ha0JIi0[eHHs TIPOM3BOAMINCH HEIPaBU/IBHO.

Tema 5.2. Bo/1IHOBOe CBOMCTBO CBeTa

Y crabiit onipoc (YO)



. UTo Ha3bIBalOT uHTepdepeHivel cBeTa?

. Kakuie BOJIHbI Ha3bIBalOT KOr€PeHTHbIMU ?

. ChopmynupyiiTe yci0BMe MaKCUMyMOB U MUHUMYMOB UHTepP(epeHI1H.
. UTO Takoe ONTUYeCKUW U TeOMeTPUUYeCKUM MyTh CBeTa?

. Kak 00bsSICHUTB 1[BeTa TOHKUX TJIEHOK?

. UTo Takoe MpoCBeT/IeHHasi ONTHKA?

. UTo Ha3bIBalOT AUdpaKiiven cBeta?

. [Ipy Kakux yc/oBUsIX OHa Hab/Ir01aeTCs?

. O6bsicHUTe AUPPAKLIUIO Ha OHOM I1e/H.

. ChopmynupyiiTe ycioBure TJIaBHbIX MaKCUMYMOB TIpU JA(PaKLUKU Ha peLleTKe.
. UTo MOHMMAIOT MO0/, pa3pelariiei CtoCOOHOCTHIO AUPPAKIIMOHHON PelleTKN?
. Kakoli cBeT Ha3biBatOT ectecTBeHHbIM? [10/15ipH30BaHHbBIM?

. Chopmynupyiite 3akoH bprocTepa.

. Kakue crioco6s1 1ostyueHust TIo/ISpU30BaHHOTO CBETa BaM U3BECTHBI?

. UTO Ha3bIBalOT AUCTIEPCUEN CBeTa?

. Uto Takoe criekTp?

. Kakue cyl11leCTBYIOT TMHUHU CITIEKTPOB U3/TyYeHUs ?

. Kakue BeljecTBa /1atOT CIIJIOLIHOM CITEKTP?

. Kakue BeljecTBa fjatoT IMHENYATHIM, M010CAThINA CIIEKTPHI?

. Pacckakute 06 ynbTpadr0/1eTOBOM H3/TyUueHUH U ero CBOMCTBAX.

. PacckakuTe 06 nH(ppakpacHOM H3/TyueHUH U ero CBOMCTBAX.

. UTOo Ha3bIBaIOT CIIeKTpabHbIM aHa/IU30M?

. Urto Takoe dhpayHrodepoBbl TMHUM?

. KakoBBI Nprpo/ia ¥ CBOMCTBA PEHTT€HOBCKHUX JTyUen?
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KonTpomupyemsie komnereniuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu oueHku:

OTMeTKa «5»

TI0JTHO PaCKPbITO COJlepyKaHue MaTepuasa

YeTKO U MPaBWIBHO JaHbl OTpe/ie/IeHUs1 U PaCKPBITO COJlepyKaHue TTIOHSITHH, BEPHO
WICI10J/Ib30BaHbl HAyUYHbIe TePMUHBI

JUTsI J0Ka3aTeIbCTBA MCII0/Ib30BaHbl pa3/IMuHble YMeHUs, BBIBOZIbI U3 HaOJTIOeHUH,
OIILITOB

OTBET CaMOCTOSITe/TbHBIN, NCIT0/Ib30BaHbl paHee TIPUOOpeTeHHbIe 3HAHUSI.

OtmeTKa «4»

PacKpbITO OCHOBHOE COJiepKaHue MaTepuara

B OCHOBHOM IPaBU/ILHO /IaHbI OTIpeZie/IeHus TIOHATUM U UCT0/Ib30BaHbl HAyYHbIe
T€PMUHBI.

OTBET CaMOCTOSITe/IbHbIMN



oripeie/ieHUs] TIOHSATHI HeIlo/IHbIe, TOMyIlleHbl He3HauuTe TbHbie HapyIIeHu s
TI0C/IeIoBaTeTbHOCTH U3/I0XKeHUs], HeOOIbIlie HeTOUYHOCTH TIPY HUCTI0/Tb30BaHUH
HayUYHBIX TEDMHUHOB WK B BBIBOZIAX U 0000ITIeHUSIX

TIpaBU/IbHbIE U UETKHEe OTBEThI Ha BOIIPOCHI YTOUHSIIOII[ET0 XapakTepa (TO3ULIUs
TTIOHMMAFOIIUH)

OtMeTKa «3»

YCBOEHO OCHOBHOE COjlep)KaHre yueOHOTro MaTepuasa, HO U3/I0KeHO
(dparmMeHTapHO, He BCerja Mocjae0BaTeIbHO

onpe/ie/ieHUs OHSITUN HEeJJOCTaTOYHO UeTKHe

He UCI0/Ib30BaHbl B KaUeCTBe J0Ka3aTebCTBa BHIBO/ILI U 0000111eHNs 13
HabJTI0/IeHNH, JOTTYIIeHbI OIITMOKY TIPU UX U3/I0KEeHUH

JOTTyIIleHbI OIMOKY ¥ HETOUYHOCTH B MCTIO/Tb30BaHWM HAYYHON TePMUHOJIOTHH,
orpejie/ieHe MOHITUM

TpaBUIbHbIE U YeTKHE OTBEThI Ha BOMPOCHI HABO/ISAILIET0 U KOHKPETU3HUPYIOLLero
xapakTepa (10o3ULUsi KpUTHUK)

OtmeTKa «2»

OCHOBHOE cojiepykaHHe yueOHOro MaTepuasia He pacKphITO

He JlaHbl OTBEThI Ha BONIPOChI HABO/SLLIET0 U KOHKPEeTU3UPYIOLL[ero Xapakrepa
JOMyIIeHbI TPyOble OIMOKY B OMpe/je/IeHUH TIOHSTUM, TIPU UCTI0/Ib30BaHUH
TePMHUHOJIOTHH.

3agaHus /1A caMoOCToATe/TbHOM padoThl (CP)
Tembl 3cce (pedepaToB, JOK/IAJ0B, COOOIIEHU)

WHuTepdepenus ceTa.

KorepeHTHOCTb CBETOBBIX JTyUeH.
WHTepdepeH1Us B TOHKMX MJIEHKaX.

Konbija HetoToHa.

Vcrionb3oBaHve MHTEP(EPEHLIMM B HAYKe U TEXHUKE.
HNudpakuys cBeTa.

HNudpakuys Ha e B Mapasiie/ibHbIX JTydax.
HNudpakivoHHas pelieTka.

. TlousTHE O TONOrpadum.

10 [Tonsipy3anus onepeyHbIX BOJH.
11.TTongpusarus ceera.

12./1BoliHOe TyuenpesioMIeHHe.

13.ITonssporpl.

14. Jucniepcus cserta.

15.Bupl u3nyuyeHui.

16.Buppl CrieKTpoB.

17.CriexTpsl UCITy CKaHUS.

LCONO A WN =



18.CrieKkTpslI MOTJIOLLeHUS.

19.CnekTpanbHbIM aHaU3.

20.Y nbTpadroieToBOe U3TyueHue.
21.VladpakpacHoe r3nydyeHHe.

22.PeHTreHoBCKMe ayud. VX ipupo/ia u CBOUCTRBA.
23.11Ikana 5/1eKTpOMarHUTHBIX U3/TyUYeHHUH.

KonTpompyemsie komnereHruu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; IT.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu oLieHKu:

OtMeTKa «5»

TIOJTHO PacCKpbITO COZlepyKaHue MaTepuasna

YEeTKO Y TPaBWIbHO [JaHbl OTIpPe/ieJIeHUsT U PACKPBITO COJiep>KaHue TIOHSATUM, BEPHO
WCI10/Ib30BaHbl HAYYHbIE TEPMUHBI

QU1 0Ka3aTeIbCTBA MCI0/Ib30BaHbl pa3/iMuHble YMeHUsl, BIBOAbI U3 HabOJTI0jeHUi,
OMBITOB

OTBET CaMOCTOSITe/IbHBIM, UCITI0/Ib30BaHbI paHee MpHoOpeTeHHbIe 3HAHMS.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep>kKaHre MaTepuasa

B OCHOBHOM MPaBW/IbHO [IaHbI OTMpeiesieHus] MOHSTAU U UCII0/Ib30BaHbl HAyUHbIE
TePMUHBI.

OTBET CaMOCTOSITe/TbHBIN

orpe/ie/ieHUs TOHSTHUN HeTOJ/THbIe, I0MYIeHbl He3HAUUTe/IbHbIe HapyIleHH s
TI0C/IeJOBaTeTbHOCTU U3/I0KEHHSI, HeOOIbIIINe HETOUHOCTHU TTPH MCTI0/Ib30BaHUH
Hay4YHBbIX TEPMHUHOB W/M B BBIBO/IaX M 000011[eHHsX

TpaBU/IbHbIE U UeTKHe OTBEThI Ha BOMPOCKI YTOUHSIOILEr0 XapakTepa (To3uLys
TTOHVMMAFOIIUHI)

OtmeTKa «3»

YCBOEHO OCHOBHOE CO/IepyKaHre YueOHOro MaTepHasa, HO U3J/I0’KeHO
(dbparmMeHTapHO, He BCerjja Moc/jieoBaTeIbHO

onpejie/ieHUs IOHSATUM HeJOCTaTOYHO YeTKHe

He WCIT0/Tb30BaHbl B KAUeCTBe /0Ka3aTebCTBA BHIBO/ILI M 00001IIeHNS 13
HaOJTI0/IeHUH, OTTYIIeHbI OIITMOKH TTPU UX U3/I0KEeHUH

JOMYITeHbI OIITMOKH ¥ HETOUHOCTH B MCI0/Ib30BaHUM HAYUYHOW TEPMUHOJIOTUH,
onpeziesieHde MOHSATUU

TIpaBU/IbHBIE U YETKHE OTBEThI Ha BOMPOCHI HABOSAILIETO M KOHKPETU3HUPYIOLLEero
xapakTtepa (Mo3ULUsI KPUTHK)

OT™meTKa «2»
OCHOBHOe cojiepykaHue yueOHOro MaTepuasia He pacKpbITO
He JIaHbl OTBETHI HAa BOMPOCHI HABOZSILIEr0 U KOHKPETU3UPYIOLLEro XapakKTepa



JOTTyIIleHbI TPyObie OLIMOKY B OTIpe/ie/IeHUH TTOHSATHH, TIPU UCITO/Ib30BaHUU
TePMHUHOJIOTHU.

JIaGopaTopHBbIe paboThI

HHCTpYKIHOHHAs KapTa K jlabopaTopHoii padote Ne 14

Tema 3aHATHUA: U3MEPeHUe [IJTUHBI CBETOBOW BOJTHBI C MMOMOILBIO AU PaKLIMOHHOU
PEeLLeTKH.

Ilenb 3aHATHUA: U3MEPUTD [I/TMHY CBETOBOM BOJIHBI C MOMOILIbIO AUGPaKLIMOHHOU
pelLLeTKH.

Ilepes Haua/10M 3aHATHA HEO0XOMMO 3HATh: UTO TaKOe JI/TMHA CBETOBOI BOJIHBI,
onpejiesieHVe TU(PPAKLIMOHHOW PelleTKU U MPUHLIUII ee JehCTBUSI.

IToc/ie OKOHUAHUSA 3aHATHS HE00X0JUMO yMeTb: OMpe/iesisATh AJUHY CBETOBOM
BOJTHBI C TIOMOLL[bIO TU(PAKLIMOHHOM PELLeTKH.

OOopyaoBaHue: KoMIbioTep, VIHTepHET, MHCTPYKI[MOHHAS KapTa.

Copepixanue u Teopus.

HOudpakipoHHasi pelieTka mpejcTaB/seT co00M COBOKYITHOCTb OOJBIIOTO UMca
OUeHb  y3KUX Mapa/yleibHbIX  Lesied,  pasfie/leHHbIX  Henpo3payHbIMU
npomesxyTkamu. OOI111ast IMPUHA 11{e/Td U HeMPO3payHoro MPOMe)KyTKa Ha3bIBaeTC s
nepuoZom peruetkd. Harpumep, ecim Ha gudpakiuoHHoM peretke nMeetcs 100
IITPUXOB Ha 1 MM, TO niepro/ AU PaKIMOHHOM pelieTku < =0,01 mm.

Ha pucyHKe mipeficTaB/ieHa cxeMa Xo/ia ydeid uepe3 pemietky. JIyuu, poxozsiiye
yepe3 pelleTKy MepreHANKY/ISIPHO ee MJI0OCKOCTH, TIOTaZiatoT B 3pauoK HabrogaTesist
¥ 00pa3yroT Ha ceTyaTke TJia3a 0ObIUHOe M300pa’keHHe WCTOUHWKA cBerta. JIyuw,
orubarorye Kpas Iesield peleTKu UMel0T HEKOTOPYIO Pa3HOCTh X0/1a, 3aBUCSIIYHO
oT yria « . Ec/iu 9Ta pa3HOCTb TMPOMOPLIMOHABHA & , T/le 4 - 1eJioe YMCJI0, TO
Ka)k/lasi Takasi mapa Jiyueii obpa3syer Ha ceTuaTke M300pa)keHHe MCTOUHHKA, I[BET
KOTODPOTO OTIpe/ie/isieTCsl COOTBETCTBYIOIIel AJTMHOMN BOHBI » .

C MOTpsl CKBO3b pellieTKy Ha UCTOUHUK CBeTa,
HabsojaTesib, KpOMe 3TOr0 HCTOUHHKA,
BU/UT Pacrio/io’keHHble CHMMEeTPUYHO 10 00e
CTOPOHBI OT Hero AU(PaKLMOHHbIE CITEKTPHI.
bawxkariiiasg mapa cnektpoB (1-ro mopsjaka)
COOTBETCTBYeT  Ppa3sHOCTHM  XO4a  Jyudeu,
PaBHOMW » i1 COOTBETCTBYIOIETO  TOHa.
bonee ypaneHHasi mapa CHekTpoB (2-ro
MOpsiZika) COOTBETCTBYET Ppa3HOCTH XOZa
JIyuel paBHOU 2> U T.[.




BHelHWI BUJ| YCTaHOBKH, [I7Isl OTIpe/ie/ieHus IJTMHBI CBETOBOW BOJIHBI M300pakeH
Ha puC. 2.

Ha ontuvueckoli cKamMbe MOJKeT Tepe/IBUraThbCsl
 TUlacTWHA, B KOTOPOW TMpope3aHa ILefib

npsMoyiiHeriHOM  (opmel.  [log  1miesnbro

yKperyieHa 1IkKaia C JeneHusmu. Llenb
OCBeLL[aeTCsl 37IeKTPUUYECKOU JTaMITOYKOM, MeXK/Ty JTAaMITOUYKOM U 11[e/TbI0 BCTaB/ISIeTCS
MOHOXPOMAaTUUeCKui CBeTOMWILTP. B /ApyroM KoOHIle ONTHYECKOM CKaMbH
YKpeTlieH Jiep>katesib P, B KOTOPBIN BCTaB/sgeTcs qudpakKiiMoHHas pelieTka. Eciu
CMOTpPeTb Ha OCBeIeHHYH0 MOHOXDOMAaTHYeCKUM CBETOM IIjeJib  uepe3
IUGhPaKLFOHHYIO peleTKy, To KpoMe mmieau AL mo 6okam BUAHBI CUMMeTPHYHbIE
n3obpakenust ee. Kakgoe 00KoBoe Audpaki[ioHHOe H300pa’keHWe CMeIeHO B
CTOPOHY Ha Be/luuuHy ZA =E84 =5

Ha puic.2 n3o6paxkeHsl Tyun, 0b6pa3syroiiye n300pakeHHbIE II1e/TH, 0UeBU/IHO:
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CpaBHHBasi TI0C/Ie/iHee BBIpAKEHHWE C YC/JIOBHEM T[JIAaBHOTO [JU(PaKIIOHHOTO
MaKCUMyMa Sine =ZA. rjojryyaeM pacyeTHyO GOpMyIIy:
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OnpegeneHWe ANWHLI CEETOBOW BOMNHLI O nucanue
C NOMOLLIO AN PaKLMOHHON PELUETKH YCTaHOBKH

BUPTya/IbHOU

LLH nabopaTopHoi

padoThI.
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=

ronyGon
CHHMWRA
PHOAETOBBIM

FaccroaHuWe ot peLleTki
AQ IKDOHO

R=| a0 =l em

OKCcrepyMeHTa/lbHasl yCTaHOBKA Tpe/iCTaB/ieHa Ha PUCYHKe. B kpaliHeM HKHEM
TIPAaBOM YTJIy TIaHeJIb «CTIeKTP», MOXXHO BbIOHMpaTh CBeTO(MUIBTP OT KPaCHOTO 70
¢duronetoBoro.

BHI/I3y C/IeBa PACIIOJ/IOXKEHA ITdHEJIb «PdCCTOAHKUE OT PEIIETKU O0 3KPpdHA»,
KOTOPYHO eC/IM MEHATH MEHAETCA PACITIOJ/IO’KEHHME PDEIIETKY B OKHE BHBIIIE CIIpdBA.
OKHO NOKa3bIBaeT KaK MEHSeTCs PacCI1ojIoXKeHue JINHEeNKHU Ipyu ABUKE€HHUH
OTHOCHTEJ/IbHO pEIIeTKH.

I1naH BbINO/THEeHUSA 3d/ldHHUA:

1. Iepeligute no ccbuike https:/www.youtube.com/watch?v=VPEO9is9f d0 u
TIPOCMOTPUTE BU/IE0YPOK KOTOPBIH TIOSICHUT, KAKUM 00pa30M TIPOBO/IUTCS
naboparopHast paboTa B peajibHbIX YC/IOBHSIX.

2. IMepeiiaute no cchinke http://mediadidaktika.ru/mod/page/view.php?id=397

Y BBITIOJTHSIMTE MOC/Ie/I0BaTe/IbHOCTh JeMCTBUN OMMCAHHBIX HIDKE.

3amanue 1. I3MepeHue [I/TMHBI CBETOBOM BOJIHBI C TIOMOIIIBIO JU(PPaKIMOHHON
peLlIeTKHU.

1. 3anycTUTh BUPTYya/bHBIN CTEH/,

2. [ToMecTuTe MIKaNy Ha paccTosiHve £t oT IUpPaKIMOHHOM peleTKy. Bo3bMuTe
T1I0C/1Iel0BaTeIbHO 3HaueHus R, B COOTBETCTBUY, C BAPUAHTOM COBMAZAIOLEeM C
nocsiefHel 1Udpou Mo CIUCKY TPYIIIbI, OH HAXOAUTCS B KOHLIE IOKYMEHTa,

3. Beibepute cBeTo(U/ILTP HAUuMHasI C KPACHOT'O, 1 T10 IIIKaJIe IIUTKa,
paccMaTprUBaeMoOM 4yepe3 PeIleTKy, Onpeie/IiTe pacCTOSIHUE OT Le/u 10
HaO/mofaeMoi TMHUK 1-To Topsiika (pacCcTosiHue S ).

4. Pe3ynbTaThl U3MepeHuii 3aHecuTe B Tabmity 1.

5. Te ke u3mepeHus NpoBeJuTe AJ1s1 JIyuer APyroro LBeTa.



Sa
< A =—— o
6. Onipegenvre AJIMHY CBETOBOU BOJTHBI RZX 1715l BCEX 1[BETOB JIyuel U 3aHecuTe

B TabOMITy.

[Topsnok| PaccTtositHue OT pelleTKu [0 PaccrosHue ot InvHa cBeTOBOU
R Tpope3u BOJTHBI
J— 1Kaasl 41, M pop )
IIKa/Ib] 10 IMHUKA S x,107 M
CIIeKTpa 3
, 10 M
V4

KOl X|3|I'|C| P KO X|3|T'|C| D

CpenHee 3HaueHUe

JJIMHBI BOJIHBI

7. CnenaniTe BbIBO/,.

KoHTpo/IbHBIE BOIIPOCHI.
1. Kakwue BOJIHbI Ha3bIBAIOTCS KOTePeHTHLIMU?

2. Yro Ha3biBaeTcst Audpakiueii cBeta? OOBSCHUTE 3TO SIB/IEHHE.

3. KakoB nopsiJjok c/ie[joBaHus LIBeTOB B AU(PPaKLIMOHHBIX crieKTpax? KakoBa
OKpackKa HyJIeBOro MakCuMyma?

4. Yem oTmyaroTcs AU pakKLMOHHbIE KADTUHBI TIPU OCBELLIEHUU PeIleTKH
MOHOXpOMAaTUUeCKUM CBeTOM U OeibiM cBeToM? OOBSICHUTE 3T SIBJIEHUS.

5. Uto Takoe uHTepdepeHLIys CBeTa? YUuacCTBYeT JIU 3TO siBJieHUe MpU
obpa3oBaHnM AUGPAKIIMOHHOTO CIIEKTpa Ha I1[e/T W/ pelleTKe?

6. Kak omnpeiesuTh [/IMHY CBETOBOM BOJIHBI C MOMOIIIbIO AU(DPAKI[MOHHON
pereTku?

HauanbHbie AdHHBbIE T10 BADUAHTAM K 3ddHUSM

['pymma R, cm
1 50
2 55
3 60
4 65




70
75
70
80
85

O O 3| o U1

KonTpompyemsie komnereHiuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun oLeHKH:

— O11leHKa «5» CTaBUThCS, €C/IM YUall[uiCcs BBITIOMHSIET paboTy B MOTHOM o00Bbeme C
cobntoieHeM HeoOXOAWMOM  T0C/Ie[JOBaTe/IbHOCTHA TPOBE/IeHHsI OIBbITOB U
W3MepeHU;  CaMOCTOSITe/IbHOM  palldOHa/JIbHO ~ MOHTHUpDYeT  HeoOXOAUMbIe
o0opy/iloBaHue; BCe OTBITHI IPOBOAUT B YCJIOBUSX U Pe)KUMaX, 00ecrieurBaroLnx
ToJTyueHure TIPaBUWIbHBIX Pe3y/IbTaTOB U BBIBOZIOB; COO/MIO/IaeT TpeOOBaHUS TIPaBU/T
6e301acHOCTU TPy/la; B OTYeTe MPaBUIbHO U aKKypaTHO BBITIO/HSET BCe 3allUCH,
Tab/UI[Bl, PUCYHKH, YepTeXKU, TpadvKW, BLIYMC/IEHWS; TPAaBUIBHO BBITIO/HSET
aHa/iu3 MOrPeIIHOCTeM.

— OreHKa «4» CTaBUTCS, €C/TA BBITIOJIHEHBI TPeOOBaHUS K OIIeHKH «5», HO ObLITH
JIOTTyIIleHbl /IBa-TPH HejoueTa, He Oosee ofHOW Herpy0boi OLIMOKH W OJHOTO
HezjoyerTa.

— OueHka «3» CTaBUTCsA, ecad paboTa BBIMOJHEHAa He TOJIHOCTbIO, HO 00bemM
BBLITIOJTHEHHOM 4YacTH TAdKOB, IIO3BOJIAET IIOJIYUHUTH IIDABUJ/IbHBIE De3yJ/IbTAThI U
BBIBO/IbI: €C/TU B XO/Ie TIPOBe/IeHUsI OTbITa ¥ U3MepeHU ObI/TM JOMyIeHbl OLINOKY.
— OreHka «2» CTaBUTCS, eciu paboTa BBIMOJHEHAa He TIOJHOCTBI0O U 00beM
BBITIOJTHEHHON YacTh paboT He TI03BOJIAT CJesiaTh TMPaBU/IbHBIX BBIBOZOB: €C/IH,
OTIbITHI, U3MePEeHUs], BEIUKC/IeHNs], Ha0/Ir0[eHus TIPOM3BOAWINCH HEIPaBU/TBHO.

JIabopaTopHbIe padoThI
JlaboparopHasi pabora Ne 15

Ilesib padoThI: C TTIOMOII[LI0 HEOOX0AUMOT0 000pYJ0BaHMS HAO/MIOAATh CIIOITHOM
CIIeKTDP, HEOHOBBIU, re/IMeBbIM WA BOJOPOJHBIN.



OOopyaoBaHMe: TTPOEKIMOHHBIN aTlliapar, CrieKTpaabHble TPYOKH C BOZOPO/IOM,
HEOHOM WJ/IY TeJTHeM, BbICOKOBOJIbTHBIN MHAYKTOP, UCTOUHUK MTUTAHUSI.

XOA PABOTHI:

YcTtponcreo aByxTpybHoro
cneKTpockona

1. Oxvnap.

b3

. 3purensHas TpySa.

3. O0OBeKTIE.

I

[pmama.

5. Konnnmarop.

6. lllens.

7. MugpoMeTpHIecKIil BIHT.

YKpenum cnekTpockon B WwraTtuee Takum obpasom, UTobe! Wwenk ero konnumaropa Gewna
pacnonomexa BepTUKankHo. Mepeq Wenkio Ha PACCTOAHWUM HECKOMBKUX CAHTUMETPOR
YCTAHOB WM 3MEKTPUYECKYIO NaMMNOoYKy Ha NOACTABKE TaK, YTO6kl €€ HUTE HAKANTMBAHWA
GbUNa HA BLICOTE WENW, U NOAKNOYMM NTAMNY YEPE3 PEOCTAT K MCTOMHWUKY TOKA.

Mocne 3Toro BKNKOYMM NaMy W NPK NONHOM Hakane HaGngaem CNNOWHOW cnexkTp
NINYYEHUA HIUTK.

3apucyem UBETHLIMKM KapaHAawami KapTUHY CrexTpa, HaGniogaemMoro Hamu,

‘ &0 Goo L2 Sl
L] L] L 1

HanpaewM KoNNMMaTop CNEKTPOCKONa Ha CEETAWYICA NOMUHECLE
BUCALLYIO Ha NOToNKe. PACCMOTPUM ee CNeKTP W 3apucyem ero B Te
OI'!I-I'II.I.IEM, HeM CNeKkTp ﬂIﬂMHHECLI.EHTHD!FI namMnel oTNU4aeTCA OT CNE
namnel HAKanMeaHWs.




Mbi BUAWM OCHOBHbIE LjBETa NOMYYEHHOTo CMMOLWHOro cnekTpa e
cnegyowem nopsagee: (huoneToBbli, CHHWIA, ronyGoil, 3eneHblil, MenTeIi,
OpaHKeBbIW, KpacHbIA.

[aHHbIN CNeKTp HenpepbiBeH. 3TO 03HaYaeT, YTO B CNeKTpe
npeacTaBneHbl BOMHbI BCEX ATHH.

Takum o6Gpa3om, Mbl BLIACHWN K, YTO HarpeToe A0 BLICOKOW
Temneparypbl BEWecTBO, HaxoAswWweecs B TBEPAOM COCTOAHUN, AAéT
CNNOWHOKW CNeKkTp

‘ 400 500 600 ?L‘III:I
1 ]

L

MepenpeMm K paccMOTPEHMIO CNEKTPOB Pa3NIM4YyHbIX ra3oB. lna
3TOoro BCTaBMM TPYDKY € MccneayeMbiM ra3oM B gepXxarenb
npubopa anA 3a>KUraHuA cneKTpanbHbiX TPYBOK M NnogKNoYUM
npnﬁop K MICTOYMHHWUKY HanpAXeHHWA.

Cnexmp eodopoda: hwoneToBkli, ronyBoid, 3eneHsiil, opaHMeBbIii.

HawBGonee ApKoil ABNAETCA OpaHMeBan MUHWA cnekTpa.

400 450 500 550 600 700

Cnexkmp 2enus: ronyGoii, 3eneHbii, ¥enTbiil, KpacHbI,
HauBonee APKOii ABNAETCA MENTAA NUHUA.

400 450 500 550 600 700




Mbi BUAUM MHOXECTBO LIBETHbIX /IMHUIA, Ppa3fefnieHHbIX
LWWMPOKUMMU TEMHBIMU MosIOCaMW.

Hanuuue nuHelyaToro cnekrpa o3Hayaert, 4YTo
BeLlecTBO U3/lyyaeT CBeT TO/IbKO BMNoO/He
onpegeneHHoW A4NUHbI BOMHbI.

OcHoBbIBasACb Ha HallleM onbITe, Mbl MOXEM caienartb
BbIBOJ, YTO NUHeWYaTble CNEKTPbI AaloT BCe BellecTBa
B rasoo6pa3HoM aToMapHOM COCTOAHUKU. B aTOM
cnyyae CBET U3NyyarT aTOMbl, KOTOPbIe NPaKkTUYecKu
He B3aMMOAelCcTBYIOT ApYr C APYroMm.

MN3onupoBaHHble aTOMbI U3N1Yy4YaloT CTPOro
onpeaeneHHble A/IMHbI BOJIH.



HenpepbiBHbIA
CNeKTP W3NY4YeHHA
60-BaTHOW NaMnkl
HAKANWEBAHMA
(eBepxy) 1
NOAOCaAThLIA CNEeKTP
H3ny4yeHuAa 11-saTHoR
KOMNAKTHOR
NOMHUHECWLEHTHOW
naMnel (BHW3Y)
Oewepan

aveprocbeperarwwa
A NHOMHHECU2HTHaA
naMmna

CnexkTp
CBETOOMWOOHOW
nNaMnel NO4YTH
CMAOLWHOMW, XOTA 8CTh
Hebonswol npoean

KonTpommpyemslie komnerennuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu oLieHku:

— OrjeHKa «5» CTaBUTBCS, €C/TUA YUAI[ANCS BBITIONHSAET paboTy B MOTHOM 00beMe C
cobmogeHeM HeoOX0AUMOIM TOC/Ie[0BaTe/IbHOCTH TIPOBEJEHUsT OIBITOB U
W3MepeHW;  CaMOCTOSITe/IbHOM  pallMOHa/JIbHO  MOHTHUPYeT  HeoOXOAUMbIe
obopy/loBaHKe; BCe OIBITHI IPOBOJUT B YCJIOBHUSX M Pe)KUMaX, 00eCcTieurBaroIxX
TI0JTyueHHe TIPaBUWILHBIX Pe3y/IbTaTOB M BBIBOZIOB; COO/MIO/IaeT TpeOOBaHUS TIPaBUI
0e30I1acCHOCTH TPY/la; B OTUETe MPaBUIBHO U aKKypaTHO BBITO/IHSET BCE 3allUCH,
TaOJTUI[bI, PUCYHKH, YEpTEXU, TpadyKW, BLIUMC/IEHHS; MPaBUIBLHO BBITIOTHSET
aHaJIU3 TIOrPEITHOCTEN.

— OreHKa «4» CTaBUTCS, €C/IA BBITIOJIHEHBI TpeOOBaHUs K OLIeHKH «5», HO ObLITH
JIOTYII[eHbl BA-TPHU HejoueTa, He Oosiee OHOM HerpyOOW OIIMOKKA U OZHOTO
HezloyeTa.

— OreHka «3» CTaBUTCA, ecu paboTa BBIMIO/THEHAa He TIOJIHOCTBIO, HO 00BeM
BBITIOJTHEHHON YaCTW TaKOB, T103BOJIIET TIOMYUYHTh TIPABWIbHbIE DPe3y/bTaThl U
BBIBO/IbI: €C/TH B XO/Ie TIPOBe/IeHUsI OTbITa ¥ U3MePeHU ObL/TH JOMYIIeHb] OLIHOKH.
— OrmeHka «2» CTaBUTCS, ec/d paboTa BBIMOJTHEHAa He TIOJHOCTBIO U 00beM
BBITIOJTHEHHON YacTh pabOT He TI03BOJIAT CJe/iaTh TMPaBHU/IbHBIX BBIBOZIOB: €C/IH,
OTTbITHI, U3MEPEHUs], BEIUKC/IeHNs], Ha0JTI0IeHHS TIPOM3BOAMIHCH HEIPaBUJIBHO.

Tema 5.3. CienjaibHasi TeOPUS OTHOCUTE/IBHOCTHU



Y cTHbM onipoc (YO)

. ChopmynupyiiTe 3akoH bproctepa.

. Kakwue crioco6nI 1o/TyueHust TI0/ISPU30BAaHHOTO CBETA BaM U3BECTHBI?

. UTO Ha3bIBalOT AUCTIEPCUEN CBeTa?

. Uto Takoe criekTp?

. Kakue cyl1leCTBYIOT TMHUH CITIEKTPOB U3/TyYeHUsI?

. Kakue BeljecTBa /1atOT CIIJIOLIHOM CIIEKTP?

. Kakue BemjecTBa fjat0T IMHEWUATBIU, M0JI0CATBIN CIIEKTPHI?

. PacckaxkuTe 00 ynbTpadri0/ieTOBOM H3/TyUueHUH U ero CBOMCTBAX.
. PacckakuTe 06 nH(ppakpacHOM H3/TyueHUH U ero CBOMCTBAX.

10. UTo Ha3bIBarOT CIIEKTPA/IbHbIM aHA/IM30M?

11. Yrto Takoe dpayHrodepoBbl TUMHUM?

12. KakoBbI IpUpoOZia U CBOMCTBA PEHTT€HOBCKUX JTyUen?

LooNOYULE, WN =

Koutponupyemsie kommerenrmu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;

JIP2, JIP4, JIP23, JIP30

Kputepuu oueHKuU:

OTMeTKa «5»

TIOJTHO PaCKPBITO COJIepyKaHue MaTepuasa

YeTKO W MPaBUWIBHO J@aHbl OTIpe/ie/IeHUs1 U PaCKPBITO COJlepyKaHue TTIOHSITHI, BEPHO
WICI10J/Ib30BaHbl HAYUYHbIE TePMUHBI

IUTsT JOKa3aTe/IbCTBA HMCII0/Ib30BaHbl pa3/IMuHble YMEHUs, BBIBOZIBI U3 HaOJTIOJeHUH,
OIThITOB

OTBET CaMOCTOSITeTbHBIN, NCII0/Ib30BaHbI paHee TIPUOOpeTeHHbIe 3HAHMSI.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/iepKaHue MaTepuasna

B OCHOBHOM IPaBU/ILHO /IaHbI OTIpe/ie/IeHus TIOHATUM U UCTI0/Ib30BaHbl HAyUHbIe
TePMUHBI.

OTBET CaMOCTOSITe/IbHbIMN

onpe/ie/ieHUs TOHSTUN HEMOJ/THbIe, TOMYyILeHbl He3HAUUTe/IbHbIe HapYILIeHUs
T110C/Ie/JOBaTeTbHOCTU U3/10KeHUSs], HeOO/IbIIIe HETOUHOCTHU TIPH UCTI0/Ib30BaHUH
Hay4YHbIX TEPMHUHOB W/M B BBIBO/IaX M 000011[eHHsIX

TpaBU/IbHbIE U YeTKHE OTBEThI Ha BOMPOCHI yTOUHSIOI[Ero XapakTepa (Io3ULus
TTOHUMAFOIIUH )

OtmeTKa «3»

YCBOEHO OCHOBHOE CO/IepyKaHue yueOHOro MaTepuasa, HO U3/I0’KeHO
(dparmeHTapHO, He BCerja Mocae0BaTeIbHO

ornpe/ie/ieHUs IOHSITHUN HeJJOCTaTOYHO UeTKHe

He MCTI0/Ib30BaHbI B KAUECTBE /I0Ka3aTeIbCTBA BLIBO/IbI M 000011[eHNs 13
HabJTI0/IeHNH, JOTTYIIeHbI OIITMOKY TTPU UX U3/I0KEeHUH



JOTTyIIeHbI OIMOKY ¥ HETOYHOCTH B MCTIO/Tb30BaHWM HAYYHON TePMHUHOJIOTHH,
onpejiesieHHe MOHITUM

TIpaBU/IbHbIE U UeTKHe OTBEThI Ha BOIIPOCHI HABO/SIIEr0 U KOHKPETU3HPYIOIIEero
xapakTepa (10o3ULUsi KpUTHUK)

OtmeTKa «2»

OCHOBHOE cojiepykaHHe yueOHOro MaTepuasia He pacKphITO

He JlJaHbl OTBEThI HAa BONPOCHI HABOSLLIET0 U KOHKPeTU3UPYIOLL[ero Xapakrepa
JOMyITeHbI TPyOble OIMOKY B OMpe/ie/IeHUH TIOHSTUM, TIPU UCTI0/Ib30BaHUU
TePMUHOJIOTUH.

TectupoBanmue (T)
I Bapuanr.

1. Uto Takoe cBet?
a) 3TO U3TyueHre, paclpoCTpaHsoIIieecs OT MHObIX HAarPeThIX Te;
6) 3TO U3NyueHUe, BOCTIPUHMMaeMoe I1a30M, T.e. BUAUMOe U3TyueHue.

2. B ueM cOCTOMUT 3HaueHHe CBeTa B HAllleW KU3HU?

a) MoJ, IeMCTBMEM CBeTa U Telljla Ha 3eMJie BO3HUKIIA )KU3Hb;

0) cBeT — Cpe/iCTBO BUIEHMS;

B) CBeT — Ba’KHellllee CPe/ICTBO ITO3HAHUS TIPUPO/bI;

I') CBeT — aKTUBHBIM YUaCTHUK Pa3/MUHbIX (PU3UUECKUX SIBJIEHUN;
1) [esiTeNIbHOCTh YesioBeKa 3aBUCUMa OT CBeTa.

3. Kakue KpymHble HayyHble OTKPBITHsL 00si3aHbl CBETY?

a) OTKPBITHE 3aKOHOB IBV)KEHUS TI/IaHeT;

0) OTKpBITHE CTPOEHUS KJIETKH >KUBbIX OpPraHU3MOB,;

B) orpeiejieHUe CTPYKTYDPbl METaJI/IOB;

I') oripejie/ieHre XUMHUUeckoro coctaBa CoJHIla U ApYruX HebeCHbIX Tell.

4. l'eoMeTpHUUeCKOM ONTUKOM Ha3bIBaeTCs pa3/ies ONTHKH, B KOTOPOM. ..

a) M3y4aroTCs 3aKOHBI PACIIPOCTPaHeHUsI B TPO3PAayHbIX CpefiaX CBETOBOW YHEPIUH
Ha OCHOBE TpPe/ICTaB/IeHHUsI O CBETOBOM JTyUe;

6) T/1y60KO paccMaTpHBalOTCs CBOMCTBA CBETA U €T0 B3aUMOJIeCTBYE C
Bell[eCTBOM.

5. OCHOBOIIOJIO’KHUKOM KOPITyCKYJIIPHOW TEOPHH CBeTa ObLIT. ..
a) Pemep;

0) HeroToH;

B) MakcBess;



r) ApUCTOTe/Ib;
1) T'rovreHc.

6. [JBOMCTBEHHOCTb CBOUCTB (KOPMYCKY/ISIPHO-BOJIHOBOU [lyasiu3M) MPHUCYIIA. . .
a) TOJIKO CBeETY;

0) TOJTbKO MUKPOCKOITHUECKUM TeJjIaMm;

B) mo0Ooii (hopme MaTepum.

7. KTO BriepBble oripefenni CKOPOCTb CBeTa’?
a) Malike/IbCOH;

0) Nanmunet;

B) Pemep;

r) ®uszo.

8. UeM 06bsICHS/ICS yCIIeX aCTPOHOMHUYECKOT0 MeTo/la U3MepeHHsi CKOPOCTH Tesa?
a) newxkenreM FOmurepa Bokpyr CosHLa;

6) mpoxo/[uMbie CBETOM PacCTOSIHUSL OB/ OUeHb BEJTUKY;

B) Te€M, UTO CBET JIFOObIe paCCTOSIHUS TIPE0/I0/IeBaeT MIHOBEHHO.

9. B ueM CyLLIHOCTb MeTO/ia oripe/iesieHrdsi CKOPOCTH CBeTa B orbiTe ®u3o?
a) 11 U3MepeHrs BpeMeHH! pacIlipoCTPaHeHus1 CBeTa MCII0/Ib30BaloCh
BpalljarolLleecs 3epKaso;

0) A/ ©3MepeHUs] BpeMeHH PaclipoCTPaHeH sl CBeTa MCTI0/b30BasICs
“IpepbIBaTe/ib” — Bpallaroieecs: 3ybuaToe Komeco.

10. YTto Ha3bIBaeTCsA CBETOBBIM JIyUOM?

a) reoMeTpHUUeCKOe MeCTO TOUeK, UMeIOIIUX OZJMHAKOBbIe (pa3bl B MOMEHT
BpEMeHY;

0) nMuHYsA, yKa3bIBaroIllasi HarpaB/IeHWe PacIpoCTpaHeHHs] CBETOBOM SHEPTHUH;
B) BooOpaykaemasi JIMHUS, MapaiesibHast GPOHTY pacripoCTpaHeHHsT CBeTOBOU
BOJTHBI.

11. Tenn, oTOpolileHHas TPeAMETOM, OCBEII[eHHBIM IMPOTSHKEeHHBIM UCTOUYHUKOM. . .
a) IMeeT pe3Kue ouepTaHusi, MoA0OHbIe OuepTaHUsIM TIpe/IMeTa;
6) okpy>keHa IOy TeHbIO.

12. Eciiv iyd 1iepexo/iuT U3 ONTUYeCKH MeHee TIJIOTHOM Cpefibl B ONTHYecKu bosiee
IIJIOTHYIO, TO...

a) yroJi najeHust 6osbliie yriia npeioMIeHus;

0) yros majieHrs MeHbIIIe yTJ/ia PeIOM/IeHUST;

B) YroJl a/ileHusi PaBeH yTJ1y MpeJioMJIeHHsI.

13. TloueMy Jiyu cBeTa Npu 1iepexo/ie U3 OJHOMN Cpe/ibl B IPYTYIO MPEIOMJISeTCS ?
a) M3MeHsIeTCsl CKOPOCTh CBeTa B Cpejie;
6) u3MeHsieTCsl HarpaB/ieHUe CBeTOBOTO MyyYKa.



14. B KakoM cjiyyae yroJi rajieHusi paBeH yri1y [pejoM/IeHus?
a) ecrm yron nagenus 630k K 90 rpagycam;

0) ecyi yroJi TiafieHUst paBeH HY/TIO;

B) €C/JIM CKOPOCTH CBeTa B IByX CpeJlax PaBHBI.

15. Onpenenssi rmyOuHy BoioeMa “Ha ryias”...

a) Mbl TOYHO OTIpe/iesisieM TyOuHy;

0) AHO KaXkeTcsl HaM TTyOke;

B) JHO KakeTcsl Bcerja Omike K HaM, T.e. MeJibue.

16. C kakoli (h131uecKoi XapaKTepUCTUKOM CBsI3aHO pa3/ivuue B 1BeTe?
a) C AJIMHOM BOJIHBI;

0) C IHTEeHCUBHOCTBIO CBETA;

B) C MOKa3areJsieM IpeJIOM/IeHUs CpeJibl;

T) C UaCTOTOM.

17. OT yero He 3aBUCUT TOKa3aTe/b MpeIOM/IeHHs BeljecTBa?
a) OT CBOMCTBA BellleCTBa;

0) OT A/TMHBI BOJTHBI;

B) OT YaCTOTBhI;

T) OT yrjia IpeiOM/IeHUS;

[1) OT CKOPOCTH CBeTa.

18. TIpegmeT KaxkeTcst HaM OeJTbIM, eCJIv OH...
a) YaCTUYHO OTpa’kaeT BCe JIyuH;

6) YaCTUYHO TIOTJIOIAeT BCe JIyUu;

B) OZIMHAKOBO OTpa’kaeT BCe JIyuH;

I') OAMHAKOBO MOIJIOLIAeT BCe JIYYH.

19. B uem 3akntouaeTcs siBjieHHe UHTep(epeHI[uY CBeTa?
a) B yCUJIEeHUH O/IHOTO CBETOBOI'O MyUKa PYTUM;

0) B royueHUH crieKTpa 6e/1oro CBeTa;

B) B orubaHyy CBETOM TPensiTCTBUM;

T') B HAJIOJKEHUH CBETOBBIX BOJIH.

20. B uem 3aksrouaeTcs IpoCBeT/IeHre ONTUKU?

a) B yBe/IMYEHUH BXOZHOTO 3pauka ONTUYECKON CUCTEMBI;

0) B yMeHbIIIeHUW OTPa)KEHHUS CBETa OT MTOBEPXHOCTH ONTHUUECKOT0 CTeKa;+
B) B UHTep(epeHI[MH CBeTa Ha IOBEPXHOCTH ONTUYECKOTO CTEK/Ia;

T') B IOBBILLIEHUH TTPO3PAaYHOCTU ONTUUECKOTO CTEK/Ia;

1) B TIpUMEHEeHUU CBeTO(UIbTPOB.

IT BapuaHT.



1. Beibepurte BepHbIii 0TBeT. Ecu oKycHOe pacCTosiHYe OJHOU JTIMH3BI JiJTUHHEE,
yeM JpYToi, TO Kakasi U3 HUX JacT Oosblliee yBeTnueHue?

a) JnuHHO(OKyCHast

6) KopotkodokycHas

B) OGe aZlyT OZHO U TO e yBeJnUeHre

2. OT™MeTbTe, KaKasi U3 JIMH3, KOTOPbIe UMEIOT (DOKYCHbIe paccTosiHusA 15 cMm, 20 cm
1 25 cM, o6naziaeT Haubo/IbIIIeH ONTUUYECKON CHUTOM?

a) CF=15cm
6) CF=20cm
B)CF=25cm

3. Beibepure hopmyity, M0 KOTOPOI pPaCCUMTHIBAIOT ONTHUYECKYIO CHUTY JTUH3BI:
a)v=1/T

6)D=1/F

B) R=U/I

r)q=Q/m

4. B Kakux eIJuHUI[aX U3MEePSIIOT ONMTUYECKYH0 CHUTY JTUH3bI?
a) Omax

6) BosibTax

B) Kanopusx

r) JnonTpusix

5. HalijuTe onthueckue CUJIbI JIMH3, (DOKYCHbIE PaCCTOSTHUSL KOTOPbIX 25 cM U 50
CM.

a) 0,04 aritp u 0,02 anTp

6) 4 aritp U 2 AT

B) 1 anTp u 2 AnTp

r) 4 antp u 1 agnTp

6. OnThuecKre CU/IbI IMH3 paBHbI 5 ANTP U 8 AnTp. KakoBbl X (OKyCHbIe
pacCTosAHUA?

a)2mu 1,25 m

6) 20 cm 1 12,5 cm

B)2cMmu 1,25 cm

r)20mu 12,5m

7. Jnst TOro uToObI OTPA’KeHHBIN JTyU COCTaBJISUI C MafaroiuM yros 40°, yrosn
Ta/IeHusi CBeTOBOT'O JIyua J0JKeH OBITh CJieAyIOIIUM:

a) 20°

6) 50°

B) 40°

r) 25°



8. OmnpeieniTe, KaKuM Oy/1€T OTHOCUTEIBHBIN TTOKa3aTe b ITPeIOM/IeHUS ABYX
cpej, ecv yroJi rnajgeHvs paseH 60°, a yros Mexxay OTpakeHHbIM U
TIpeJ/IOMJIeHHbIM Jiydyamu paBeH 90°7?

a) 1,5

0) v2

B) V3

r) 1,2

9. BribepuTe, KakuM OyzieT roKasaTesb IpeioMIeHHs BTOPOI Cpefibl
OTHOCUTEJIBHO TepBOU, eCJIU TNpH epexo/ie CBeTa U3 MepBou Cpelibl BO BTOPYHO
yrou ripesiomsieHust paBeH 30°, a yros nazieHus B 2 pa3a 0oJibliie?

a) 1/v3

0) v2

B) 1,5

r)v3

10. BoisicauTe, ueMy OyZieT paBeH yToJ Ma/leHus TIpY Tlepexo/ie CBeTOBOI'O yya B
OTTHUECKH MeHee TUIOTHYIO Cpe/ly U3 ONMTUUecKol Oosiee TJIOTHOM?

a) yroJi MajieHust paBeH YTy MpeioM/IeHUs]

6) cBeT rpoxoAUT Oe3 MpeoMJIeHuUs

B) yroJI najieHusi 60sibIile yriia mpeioM/ieHust

I') YroJ MaZieHust MeHbllle yTJia MPeioM/IeHHS

11. CetoBoM Jiyu nepexouT 13 BoAbl (n = 1,5) B Bo3ayx. Kakoe 13 nprBeeHHbIX
COOTHOILIEHUI UMeeT MeCTO JiJisl yTJia TipesioMmsieHust B, eciim yros nasieHusi paBeH
b?

a) B<b

0) B>b

B) B=b

r) B>>b

12. Yron Mexzy 3epkanioM U Majarolium jydyoM paseH 50°. Omnpegenure, uemy
paBeH yrou (rpaj.) OTpakeHus J1yyva:

a) 55

6) 70

B) 35

r) 40

13. JIvH3a 370:

a) Mpo3payvyHoe TeJslo, uMelolijee C ABYX CTOPOH TJiafikve TIOBePXHOCTH

0) Tesi0, CTOPOHBI KOTOPOT'O OTTIO/TMPOBAHBI I OKPYTJIEHBI

B) TIPO3payHOe TeJi0, OrpaHUUeHHOe CTOPOHAMM, KOTOPbIe TIPe/ICTaB/ISIIOT co00
cheprueckre TIOBepXHOCTH

r) Moboe TeJIo C IIaIKUMH U30THYTHIMU TIOBEPXHOCTSIMH



14. BcriomMHUTe, KOT/ja JIMH3bl HAa3bIBAKOT BOTHYTHIMH, KOT'/la — BbIMYKJ/IBIMU?

a) BoruyTelM1 — Te, y KOTOPBIX Kpasi TOJILe, UeM Cepe/iiHa, BbITYKJ/IbIMH — Y
KOTOPBIX Kpasi TOHbLLIE, UeM CcepeZiuHa

6) BorHyThIMiU — y KOTOPBIX Kpast TOHbIIIe, YeM CepeiHa, BHIMTYK/IBIMA — Y
KOTOPBIX Kpas TO/ILe, YeM Cepe/ivHa

B) BorHyThiMu — Tea ¢ MOBepXHOCTSIMH, 00paIljeHHBIMU BHYTPb, BBIMTYK/IBIMU —
C TIOBEPXHOCTSIMU, 0OpallleHHbBIMU HapyXKy

15. YTo MHTEpeCcHOro B TOUKe Ha ONTHUUYECKOM OCH BBINMYKJIOW JTMH3bI, KOTOPast
Ha3bIBaeTCs POKycom?

a) Tem, uTO B Hell COOMPAIOTCS BCe TIPEJIOMIISIEMbIe JTUH30M TyUr

0) Tem, uTO B Hell TTepeceKar0TCsl MpeIOM/IEHHbIe JTMH30M JTyud, HallpaBieHHbIe Ha
Hee TapasiiesibHO ONTUYeCKOU OCH

B) TeM, UTO B 3TOU TOUKe MepeCceKaroTCsl BCe JIy4YH, MPOLLe/IIe CKBO3b CEepeIuHY
JIVH3bI

r) Tem, UTO B Heli MepeceKarOTCs BCe JIyUM, NPOLIeIe CKBO3b Kpasi JIMH3bI

16. Tenb, oTOpoIlieHHAas! MPeMETOM, OCBEITIeHHbIM MPOTSHKEHHBIM UCTOUHHUKOM. . .
a) IMeeT pe3KHe OuepTaHus, MoA00HbIe OUepTaHUsAM TTpeIMeTa;
0) OKpy’KeHa IOy TeHBIO.

17. Ecnm niyd 1iepexojuT U3 ONTHUYEeCKH MeHee TUIOTHOM CpeJibl B ONITUYEeCKH OoJiee
IUIOTHYIO, TO...

a) yrou nazieHust 0oJibliie yr/ia TpeioM/IeH s,

6) yros majieHrsi MeHbIIIe yTJjia [peIoM/IeHUST;

B) yTOJI IaZleH!sI paBeH YTy NpPeIOM/IEeHUS.

18. TloueMy Jiyu cBeTa Mpu 1epexo/ie U3 OJHOMN Cpe/ibl B IPYTYIO TPEIOMJISeTCS ?
a) U3MeHsIeTCs CKOPOCTb CBeTa B CPe/Ie;
0) U3MeHsIeTCsl HarpaB/ieHHe CBETOBOTO MyyJKa.

19. B KakoM ciiyyae yroJi rajieHust paBeH yIiy [pejoMIeHus?
a) ecsy yrou rajieHust 630k K 90 rpagycam;

6) ecsiu yros najieHusi paBeH HYJIIO;

B) eC/IM CKOPOCTH CBeTa B [IBYX CpeJjaX PaBHBbIL.

20. Omnpepenisisi T/1ybuHy BojjoeMa “Ha r71a3”...

a) Mbl TOYHO OTIpe/iesisieM TyOuHy;

0) IHO KaXKeTCs HaM TIy0OKe;

B) [THO KaykeTcsi Bcerja O/mke K HaM, T.e. MeJibue.

Koutponupyemsie komrerenrmu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30
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Kpurepuu orieHKuU:

— «2» BBICTaB/IsIeTCS 00yuaroieMycs, eci Habpan MeHee 8 6asinoB.;
— «3» BBICTaB/IsIeTCS o0yuaroemycs, 3a 11-9 6annos;

— «4» BBICTaBIsIETCS 00yUaromemycs, 3a 12-16 6aios;

— «5» BBICTaB/IsIeTCS 00yUarommemycs, 3a 6osiee 17 6anios.

3agaHus /1A caMoCToATe/IbHOM padoThl (CP)
Tembl 3cce (pedepaToB, JOK/IAJ0B, COOOLEHU)

[IB>KeHUe Co CKOPOCTBIO CBeTa.

ITocTyathl TEOPUU OTHOCUTETLHOCTU U C/I€[CTBUS U3 HUX.
VHBapuaHTHOCTb MOZYJIsI CKOPOCTU CBeTa B BaKyyMe.
OHeprus noKos.

CBsI3b MacChl ¥ 3HepPryuy CBOOOAHOM YaCTHIIBI.

uihwiheE

KonTpompyemsie komnereniuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurtepun onieHKU:

OtmeTKa «5»

TIOJTHO PacKpbITO COZlep’KaHue MaTepuasa

YeTKO Y TIPaBWIbHO J]JaHbl OMIpe/ie/IeHUsT M PAaCKPBITO COJiep>KaHue TIOHSATUM, BePHO
HCII0/Tb30BaHbl HAyUHbIe TePMUHBI

JJIsT J0Ka3aTeIbCTBA MCI0/Ib30BaHbl pa3/IMuHble YMeHUsI, BBIBOZbI U3 HaOJTIOeHUMH,
OITLITOB

OTBET CaMOCTOSITe/TbHBIN, UCII0/Ib30BaHbl paHee IPUOOpeTeHHbIe 3HAHUSI.

OtmeTKa «4»
PacKpbITO OCHOBHOE COJiep>KaHue MaTepuasa



B OCHOBHOM TPaBU/IBHO JIaHbl OMIpe/ie/ieHus1 TOHSITUM U UCII0/Ib30BaHbl HayUHbIe
TE€PMUHBI.

OTBET CaMOCTOSITe/IbHbIN

orpejeneHNs IOHATUM HEMO/HbIe, 0MYyLeHbl He3HAUUTEe/IbHbIE HapyLIeHUs
ToC/IeIoBaTeTbHOCTH U3/I0XKeHUsl, HeOO IbIlie HeTOUYHOCTH TIPY HCTI0/Tb30BaHUHN
HayUYHBIX TEDMHUHOB WU B BBIBOZAX U 0000I|eHUsIX

TIpaBWIbHbIE U YETKHE OTBEThI HAa BOMPOCHI yTOUHSIOL[Er0 XapakTepa (Mo3uLus
TTOHVMMAFIOIIUH)

OtmeTKa «3»

yYCBOEHO OCHOBHOE COZiep>KaHue yueOHOro MaTepuarsa, HO U3/10)KeHO
(¢parMeHTapHO, He Bcer/a Mnoc/jef0BaTeIbHO

orpejiesieHNs OHATUN HeJOCTaTOYHO YeTKHe

He MCII0/Tb30BaHbI B KaueCTBe [J0Ka3aTeIbCTBa BBIBO/bI U 000011eHNs 13
HabJ1ro/leHuH, JoMylieHbl OIIMOKY TIPY UX U3710KeHUU

JOMy1eHbl OIIMOKY M HETOYHOCTH B MCIO/Ib30BAaHWM HAYYHOU TePMHUHOJIOTHH,
onpeziesieHe MOHSATHUU

TIpaBU/IbHBIE U YETKHE OTBEThI Ha BOIIPOCHI HABOAAILEr0 U KOHKPETU3UPYIOLLero
xapakTepa (Io3ULKs KPUTHK)

OTtMmeTKa «2»
OCHOBHOE CO/lep>KaHue yue6HOro mMarepuasa He pacKpbITO
He JJaHbl OTBEThI Ha BOMPOCHI HABOASILETO U KOHKPeTH3HPYIOIero xapakrepa
JoMylieHbl TPyOble OIMOKY B OTIpe/ie/ieHUH TTOHSATHH, TPU UCTIOIh30BAHUN
TEePMUHOJIOTUU.

KonTpo/sibHas padora Ne 5

ITo pa3peny «OnTuka»

Bapuanr 1

1.0mnpegenute roxkasaresib NpeIOM/IeHHUs OpraHiuecKkoro CTek/ia, ecjid CKOpoCTh
ceeta B HEM 200000 kv/c. Kakol yros nasieHus: cBeTa Ha OpraHu4yecKoe CTeKJIO,

ec/u yroJ npeaomaenus 15°?

2.IlpegMeT HaXOAUTCSI HA PACCTOSIHUU 12 CM OT paccerBarolLel JIMH3bI, (HOKYCHOe
pacctosinie Kotopou 10 cM. Ha kakoM pacCTOSSHUM OT JIMH3bl HaXOAUTCS

n300paxeHue rpeJMeTa?

3.Ha3zoBuTe xapakTepHble 4epThl sBieHUs [udpakiuu cBeta. [Ipu Kakux

YCJIOBUSIX OTUETIMBO HabOJIF0/JaeTCsi 3TO siBieHre?

4.Kakoii HauOOo/bIINKA TOPSZIOK CIIeKTpa MOKHO BU/IeTh B AUGPaKIMOHHOM
peiuétke, uMmeroier 500 WITpUXOB Ha 1 MM, TpU OCBELeHUU eé CBETOM C JJTMHOU

BOJIHEI 720 HM?

BapuanT 2



1.0mnpegenuTe CKOPOCTh CBeTa B TJIML|EPUHE, €C/IM MOKa3aTeslb MpPeIOM/IeHHUs
paBeH 1,47.
Haiigure yros npeaoM/ieHus CBeTa B IJIMLepUHe, eC/Id yroj najeHus pased 60°.

2.0mpesiesiiTe ONTUUECKYI0 CUIY pacCeMBaroIler JMH3bl, €C/Id U3BECTHO,UTO
ripeMerT,
TIOMeINéHHbIN Tiepesi Hell Ha paccrosinuy 40 cM, JaéT MHUMOe H300pakeHue,
yMeHbIIIeHHOe B 4 pasa.

3.Ha30BUTe xapakTepHble UepThl siBJieHUs1 UHTepdepeHIUU cBeTa. [Ipu Kakux
YCIOBUAX
OTUET/IMBO HAO/MIOAAeTCs 3TO siBJieHUe?

4.0npegenute niepuof, JudpakLMOHHON PEeIIETKY, eC/IU TIPU OCBeLeHUH CBeTOM
C J/IMHOM BOJIHBEI 656 HM MakCMMYM BTOPOrO MOPsKa BUEH 1oz yrioM 15°.

Bapwuanr 3

1.0mpezenuTe yroj mpeioMIeH s CBeTa BO JibAY, €C/IM YroJl MajieHus pased 60°?
IToka3aTesnb ripesiomsieHus apga 1,31. KakoBa CKOpOCTb CBeTa BO JIbAY?

2.0nTrueckas cuia cobuparoiriei MH3bI paBHa 5 Atrip. [IpeaMeT moMecTuivu Ha
paccrosiauu 60 cM OT JsiMH3bL. ['e mosyunTcs mu3o0pakeHWe 3TOro TpeamMeTa?
KakoBo yBevueHue JTMH3bI?

3.06bsicHUTe, KaK 1 TIoueMy MPOUCXOauT Audpakiys BOJIH?

4. [IndpakiioHHas peiétka cogepxut 100 mwtprxoB Ha 1 MM OnipefienuTe AUHY
BOJIHBI MOHOXPOMAaTUYeCKOro CBeTa, IaJarolljero MepreHJUKY/IpHO Ha
AGPaKLMOHHYIO PELIETKY, eC/Id MaKCUMYM TIepPBOro MOpsi/iKa BUIEH 1o, yriiom 4°,

BapuanT 4

1.0mpezsenure yron najeHyds CBeTa Ha anMas, eCid yros mnpesomieHus 15°.
[Toka3aTenp ripesiomyieHus1 cBeTa Jjisi anMasa 2,42. KakoBa CKOpPOCTb CBeTa B
anMase?

2.PaccTosiHre MeXay TIpeMeTOM U ero u3obpakeHueM 72 CM. YBe/ldueHHe
JvH3bI paBHO 3. HaliguTe (oKyCcHOe pacCTOsiHUe JIUH3HI.

3.MoryT nu uHTep(epupoBaTh CBETOBBIE BOTHBI, UAYILIHE OT ABYX JIEKTPUUECKUX
smamriouek? OTBeT IMOSICHUTE.

4.Ha gudpakiMOHHYIO DEIIETKY TMeprneHAUKY/IIpHO MajaeT CBeT C JJIUHOU
BomHBI 500 HM. MakcMMyM BTOpOrO TIOpsifKa HaO/M0AaeTcss TIpU  yIJie
mudpakuun 30°. Haiigure nepros qudpakijMOHHOMN PeIETKH.

KonTpompyemslie komnereniuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu OLleHKU:

- «5» CTaBUTHCS 3a pPabOTYy, BLIMIOTHEHHYO TTOJTHOCTHIO 6e3 OIMO0K 1 He[JOUeTOB.
- «4» CTaBUTBHCS 3a pabOTy, BBIMOJHEHHYIO MTOJTHOCTBIO, HO TIPU HA/IMUUM B HEH He
6onee onHOM rpy0oM M ofHOM Herpyboi ommbKu ¥ ofjHOTO HeZioueTa, He Oosee
TpeX HeJ|J0YeTOB.



- «3» CTaBUTBCS, €C/IA CTY/IeHT ITPABHU/IBHO BBLITIOIHUAJI He MeHee 2/3 Bcel pabOThI
WU 0Ty CTU/ He 6osiee ofiHOM rpy0oii OIITMOKY 1 IBYX HEZI0UeTOB, He 6osiee 0JHOM
rpyboit 1 omHOlN HerpyOoil ommbKu, He Gosiee Tpex HerpyObIX OIIMOOK, OJHOM
Herpy0o¥ oImmbKu 1 Tpex HeOUeTOB, IPH HaTMUUU 4-5 HeI0UeTOB.

- «2» CTaBUTbHCS, €CIM YKCIIO OITMOOK 1 HeI0UEeTOB TIPEBBICHU/IO HOPMY OIIEHKH «3»
WY TIPaBUJILHO BBITIOJTHEHO MeHee 2/3 Bceld paboThl.

Pa3jen 6. J/1eMeHTHI KBAaHTOBOM (PM3UKHU
Tema 6.1. KBaHTOBasi onTuKa
Y crHbM onipoc (YO)

. Chopmynupyiite runoresy I1naHka.
. UTo Takoe KBaHT?
. UeMy paBHa 3Heprus KBaHTa?
. UeMy paBHBI 3HEprusi, Macca, UMITyIbC (hoTOHa?
. UTO Ha3bIBaIOT sIBJIeHWEM BHellHero poto3ddekTa?
. Chopmynupytite 3aKkoHbI CTO/I€TOBA.
. OO6BsicHUTe ypaBHeHWe DUHINITeHa [i/1s1 BHelTHero dhoTo3ddekTa.
. Uto Takoe KpacHas rpaHuiia goro3ddekra?
. Kakoii potosddekt Ha3bIBatOT MHOTO(POTOHHBIM?
10. Kakue Turmsl ¢0T03/1eMeHTOB BaM U3BEeCTHbI?
11. YUTo Takoe KOpIyCKYy/ISIPHO-BOJIHOBOU [1yaiu3M?

LooNOYTULEA WN =

KonTpomupyemsie komnerenuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu oueHku:

OTMeTKa «5»

TI0JTHO PaCKPbITO COJlepyKaHue MaTepuasa

YeTKO U MPaBWIBHO JaHbl OTpe/ie/IeHUs1 U PaCKPBITO COJlepyKaHue TTIOHSITHH, BEPHO
WICI10J/Ib30BaHbl HAyUYHbIe TePMUHBI

JUTsI J0Ka3aTeIbCTBA MCII0/Ib30BaHbl pa3/IMuHble YMeHUs, BBIBOZIbI U3 HaOJTIOeHUH,
OIILITOB

OTBET CaMOCTOSITe/TbHBIN, NCIT0/Ib30BaHbl paHee TIPUOOpeTeHHbIe 3HAHUSI.

OtmeTKa «4»

PacKpbITO OCHOBHOE COJiepKaHue MaTepuara

B OCHOBHOM IPaBU/ILHO /IaHbI OTIpeZie/IeHus TIOHATUM U UCT0/Ib30BaHbl HAyYHbIe
T€PMUHBI.

OTBET CaMOCTOSITe/IbHbIMN



oripeie/ieHUs] TIOHSATHI HeIlo/IHbIe, TOMyIlleHbl He3HauuTe TbHbie HapyIIeHu s
TI0C/IeIoBaTeTbHOCTH U3/I0XKeHUs], HeOOIbIlie HeTOUYHOCTH TIPY HUCTI0/Tb30BaHUH
HayUYHBIX TEDMHUHOB WK B BBIBOZIAX U 0000ITIeHUSIX

TIpaBU/IbHbIE U UETKHEe OTBEThI Ha BOIIPOCHI YTOUHSIIOII[ET0 XapakTepa (TO3ULIUs
TTIOHMMAFOIIUH)

OtMeTKa «3»

YCBOEHO OCHOBHOE COjlep)KaHre yueOHOTro MaTepuasa, HO U3/I0KeHO
(dparmMeHTapHO, He BCerja Mocjae0BaTeIbHO

onpe/ie/ieHUs OHSITUN HEeJJOCTaTOYHO UeTKHe

He UCI0/Ib30BaHbl B KaUeCTBe J0Ka3aTebCTBa BHIBO/ILI U 0000111eHNs 13
HabJTI0/IeHNH, JOTTYIIeHbI OIITMOKY TIPU UX U3/I0KEeHUH

JOTTyIIleHbI OIMOKY ¥ HETOUYHOCTH B MCTIO/Tb30BaHWM HAYYHON TePMUHOJIOTHH,
orpejie/ieHe MOHITUM

TpaBUIbHbIE U YeTKHE OTBEThI Ha BOMPOCHI HABO/ISAILIET0 U KOHKPETU3HUPYIOLLero
xapakTepa (10o3ULUsi KpUTHUK)

OtmeTKa «2»

OCHOBHOE cojiepykaHHe yueOHOro MaTepuasia He pacKphITO

He JlaHbl OTBEThI Ha BONIPOChI HABO/SLLIET0 U KOHKPEeTU3UPYIOLL[ero Xapakrepa
JOMyIIeHbI TPyOble OIMOKY B OMpe/je/IeHUH TIOHSTUM, TIPU UCTI0/Ib30BaHUH
TePMHUHOJIOTHH.

3ajjaHuA 1A CaMOCTOATe/TbHOI padoThl (CP)
Tembl 3cce (pedepaToB, JOK/1a0B, COOOIIEHUI)

KBaHTtoBas runoresa [11aHka.

TersioBoe usnydyeHue.
Koprnycky/ispHO-BO/THOBOM Aya/in3M.

@OTOHBI.

I'urnioTe3a ge bpoiisis 0 BOTHOBBIX CBOKMCTBAX YaCTHUL].
CooTHoltieHre HeornpeeneHHocTel ['eiizeHOepra.
[aBneHuve cBerta.

XumMHueckoe JeliCTBUe CBeTa.

. OnpITel JIebeneBa u BaBusosa.

10.®oTo3(pdekT.

11.¥YpaBHeHue DiiHINITeMHA A1 GpoTo3ddekTa.
12.BHewHul (OTO3/1€KTPUYECKUN 3D (DEKT.
13.BHyTpeHHNM (POTO3(PEKT.

14.Tunsl (pOTO3/1€MEHTOB.

15.T1IpumeHenue dhoToaddekxTa.
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Kontposnvpyemsbie komnetenuuu: OK 01-OK 07; J1.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;

JIP2, JIP4, JIP23, JIP30




Kpurtepuu onieHKu:

OtMeTKa «5»

TI0JIHO PAaCKPBITO COZeprKaHue MaTepuasa

YeTKO Y TIPaBWIbHO J]JaHbl OTIpe/ie/IeHUsT U PACKPBITO COJiep>KaHue TIOHSATUM, BePHO
VICII0J/Ib30BaHbl HAyYHbIe TePMUHBI

IJIsT 0Ka3aTeIbCTBA MCI0/Ib30BaHbl pa3/IMuHble YMeHUsI, BBIBOZIbI U3 HaOJTIOeHUH,
OTILITOB

OTBET CaMOCTOSITe/IbHBIM, UCITI0/Ib30BaHbl paHee MpHoOpeTeHHbIe 3HAHMS.

OtMmeTKa «4»

PacKpbITO OCHOBHOE COJlep>kaHre MaTepuasa

B OCHOBHOM MPaBU/IBHO /IaHbI OTpe/ie/IeHus TIOHATUU U UCTI0/Ib30BaHbl HAyUYHbIE
TE€PMUHBI.

OTBET CaMOCTOSITe/IbHbIN

orpe/ie/ieHHs IOHATUM HEeTOJIHbIe, TOMYyLeHbl He3HaUUTe/IbHble HapyLLIeH s
ToC/ieIoBaTeTbHOCTH U3/I0XKeHs], HeOOIbIlie HeTOUYHOCTH TIPY HCTI0/Tb30BaHUH
HayUYHBIX TEDMHUHOB WU B BBIBOZAX U 0000IT|eHUsIX

TpaBWIbHbIE U YETKUE OTBEThI HAa BOMPOCHI yTOUHSIOL[Er0 XapakTepa (Mo3uLus
TTIOHVUMAFIOIIUH)

OtMeTKa «3»

YCBOEHO OCHOBHOE COjlep)KaHre yueOHOro MaTepuasa, HO U3/10KeHO
dbparmMeHTapHO, He BCer/ja Moc/iejoBaTeIbHO

orpe/iesieHNs IOHATUM HeJOCTaTOYHO YeTKHe

He MCII0/Tb30BaHbI B KaueCTBe [J0Ka3aTebCTBa BBIBO/BI U 000011[eHNs 13
HabJTI0JeHUM, JOTyIIeHbl OIIMOKU TPU UX U3/I0XKEeHUU

JOTTyIIleHbI OIIMOKY ¥ HETOUYHOCTH B MCTIO/Ib30BaHUM HAyYHON TePMHUHOJIOTHH,
onpeziesieHde MOHSATHUU

TIpaBU/IbHBIE U YETKHE OTBEThI Ha BOIIPOCHI HABOAAILEr0 U KOHKPETU3UPYIOLLero
xapakTepa (Io3ULKs KPUTHK)

OTMeTKa «2»

OCHOBHOE cojiepykaHHe yueOHOro MaTepuasia He pacKphITO

He JIaHbl OTBEThI Ha BOMPOCHI HABOJSILEr0 U KOHKPETU3UPYIOIIero XapakTepa
JIOTTyIIIeHbI TPyOble OIIMOKY B OTIpe/ie/IeHUH ITOHSATHH, TTPU UCITO/Ib30BAHUU
TePMUHOJIOTUH.

JIabopaTopHbIie padoThI

JIaGopaTopHasi pabora Ne 16
N3yueHnue siBieHnsi BHemHero ¢oro3dgdexra.

IIpubopkI: yCTpPOiCTBO U3MepuTenbHOe, hoTonprueMHUKU -8 1 d-25.



Ienp padoTbl: CHATH W HCC/IEJOBAaTh BOJIbTaMIIEPHbIE XapaKTePUCTHKU
dboTo31eMeHTa, onpe/leTUTh KUHEeTUUeCKYH0 SHePryi0, MaKCUMaJIbHYI0 CKOPOCTb U
paboTy BbIxo/ia GOTO3/IEKTPOHA M3 MeTa/lla, CPAaBHUTb TOKH HackIieHus mpyu U = 5
B.

1. TEOPETUYECKASA YACTDb

B cBeTOBbIX sB/IeHUSIX HabmoAaeTcss Ayanu3M (ABOMCTBEHHOCTh). JTa
JBOVCTBEHHOCTh TIPOSIB/ISIETCSI B TOM, UTO OJ[HH CBETOBbIE SIBJIEHUS] OOBSICHSIFOTCS
BOJTHOBOM Teopuei cBeTa (OTpakeHue, TipesioM/ieHue, Tudpakiiys, UHTep(epeHIus
W 7p.); Apyrve sB/ieHHUSI He MOTYT ObITh O0OBSICHEHBI BOJTHOBOM TeopHeH, a
OOBSICHSIFOTCSI KOPMYCKY/ISIPHOM (KBAaHTOBOI) Teopwiel CBeTa, COTJIAaCHO KOTOPOM
CBeT Tpe/cTaBisieT c0O0i MOTOK UacTull — POTOHOB, KaXk/iasi M3 KOTOPBIX 00siaziaer
oripe/ie/ieHHOM Heprueii, Maccoi u uMItyyibcoM. K uncity siBiieHu, 00bsCHsIeMbIX
KOPMYCKYJISPHOU TeOpHeM CBeTa, OTHOCUTCS siBjieHre (hoTo3(deKTa.

PasznvuaroT  BHEIIHWM UM BHYTpeHHUM  ¢GoTo3PdekT. BHewHuM
dboToadhPeKToM Ha3bIBaeTCs siBJIeHUe UCITyCKaHUs 3JIEKTPOHOB U3 BelljeCTBa Mo/
nevictBueM cBeta. OHO ObLIO OTKpbITO I'epriem B 1887 roay u moapobGHO
nccnenoBaHo CrosnetoBeiM B 1888 r. [lnsg wuccinemoBanus doTto3adbdekTa
CronetoB cobupan cienytoilyto cxemy (puc. 1.1). Ha cxeme MmeTtannudeckas
nnactuHka K (dboTokaTos) coeiriHeHa C OTpHULIaTeIbHBIM TTOTFOCOM OaTapeu.

[Tono)XuTeMbHBIN MOJIIOC Yepe3 rajbBaHOMETD COeAMHEH C MeTa/l/TnuecKou
cetkout A (aHox). Oba 3/1eKTpo/ia HaXOAATCS B CTEK/ISSHHOM COCY/le, U3 KOTOPOTO
OoTKauuBaeTcsi Bo3ayX. IIpu ocBemjeHnn katoza (miactvHel K) cBeTOoM B Lienu
BO3HHUKaeT TOK, KOTOPbIM PETMCTPUPYETCS raJibBAHOMETPOM. DTOT TOK TOTYUUII
Ha3BaHHe (POTO3/IEKTPUYECKOr0 TOKa (WK (DOTOTOKA), & 37IeKTPOHBI, BEIDbIBAEMBIE
CBETOM M3 KaTo/ia, — hoTo3nekTpoHaMu. POTOTOK Mpe/iCTaB/IsIeT COO0M IBI)KeHHEe
K aHO/ly 3JIEKTPOHOB, BBILLE/IINX U3 KaToa.

CronieToB MCCAe[0Ba/l 3aBUCMMOCTh (POTOTOKA OT BEJUUMHBI MPUIOKEHHOTO
HarpspKeHus: Mexay aHozoM M KatogoM. Ha puc. 1.2, a gaHa BoJibT-aMIiepHasi
XapaKTepUCTUKa (OTOTOKa (T.e. 3aBUCMMOCTh BeJMUYMHBI TOKA OT pPa3HOCTH
MOTEeHLIMA/IOB MeXKJy aHOZIOM U KaTO/JJOM NP HeU3MEHHOM CBETOBOM IMOTOKe D).

N3 rpaduvka Ha puc. 1.2, a BUJHO, UTO TIPU HEKOTOpPOM HampsbkeHUH Uy
BeJMuMHa (DOTOTOKA /[OCTUraeT MaKCUMa/IbHOTO 3HaueHWsi U Jlajiee OCTaeTcCs
TIOCTOSTHHOM TIPH JIFOOBIX 3HAUEHUSIX HATIPSDKeHHUsI. DTO 3HAUUT, UTO BCE 37IeKTPOHBI,
BbIpbIBaeMble CBETOM M3 (DOTOKATOA, JOCTUralOT aHoZAd. MaKCUMalbHbIN TOK
Ha3bIBAaeTCd TOKOM HAacChIIeHUs] MPHU [AHHOM CBeTOBOM MoToKe ®. Ecu
W3MEHSITb  Be/IMUMHY  CBETOBOIO MOTOKAa P, TO MOTYyUWM CEMENCTBO KPUBBIX
Aansi paHHoro ¢otokaroga (puc. 1.2, 6).



ITpu 060061eHNN  TI0/TyYeHHBIX
JnaHHbIX CTOJIETOBBIM yCTaHOBJ/IEHbI
TPU 3aKOHa BHelllHero ¢hoTo3ddexTa.

[TepBei 3akoH Cronerosa. [Ipu
HEM3MEHHOM CIEeKTPaJbHOM COCTaBe
CBeTa, Majaroliero Ha (¢OTOKaTof,

($OTOTOK HaChbILLIeHUS
NpONOpLIYMOHasEH MOLL[HOCTH
na/larollero Ha KaroJ M3/1ydeHusi, TO
ecTb YKC/I0 5JIEKTPOHOB,

0CBOOOYKIEHHBIX CBETOM B 1 CeKyHAY

13 Karoga ((hOTOTOK HacChIlleHUs H) ||““““
TIPOTIOPIIMOHAILHO CBETOBOMY TIOTOKY |
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Puc.1.2. BonbTamMrepHblie XapaKkTepUucTKn
doToasieMmeHTa
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Puc. 1.2. BonbTaMiiepHble XapakKTepUCTUKU
(dhoTo31emMeHTa

Eciu cBeTOBOM TMOTOK SIB/SIETCSI HEMOHOXPOMAaTUUYECKUM (TO eCTh COCTOSIILIUM
13 Habopa pa3/UUHBIX [AUH BOJH, HampuMmep, Oesblii cBeT), Ko3(hdULeHT

ITPOTTOPIIMOHAILHOCTH Yy  Ha3blBaeTCs  MHTErpa/ibHOM  UYBCTBHUTEIBHOCTBHIO
dboTokaroa

D (1.2)

u usMepsercs B A/nM, MKA/M unu A/BT.



Ecmu kaToj, ocCBelljaeTcsi MOHOXPOMAaTH4YeCKUM CBeTOM (TO eCTb CBETOM

y ju—
ornpejie/leHHOW [JIMHbI BOJIHBI), TO CD)\ Ha3bIBaeTCs CHeKTpaJbHOU
YyBCTBUTEIBHOCTBIO (hOTOKaTOa. UyBCTBUTEILHOCT COBPEMEHHBIX (POTOKATO/0B
nocturaet 60—100 MKA/Mm.

CTo/ileTOB ~ yCTaHOBWN  0e3bIHEpIMOHHOCTh  BHelllHeTO  ¢oTodddekTa.
[TpoMe)XyTOK BpeMeHM MeXAy HaualoM OCBellleHUsi ¥ HauaioM (OTOTOKa He
npesbiiiaer 10° cekyHzay.

Bropoii 3akoH  CtosileToBa.  MakcuManbHasi ~ Hada/lbHasg ~ CKOPOCTh
(hOTO3/1eKTPOHOB 3aBUCUT OT UAaCTOThI CBeTA U He 3aBUCUT OT ero MHTeHCUBHOCTU
(OT BeJIMUMHBI CBETOBOTO ITOTOKA), a, C/IefloBaTe/IbHO, MaKCUMa/lbHasi KUHeTUUeCKast
9Heprusi (HOTO3/IeKTPOHOB 3aBUCHUT TaK >Ke TPSIMO MPOMOPIMOHABHO OT YaCTOThI
TaZIaroIlero CBeTa U He 3aBUCUT OT ero MHTeHCHUBHOCTH.

Teopetrueckoe 00bsicHeHHe BTOPOro 3akoHa CToJieToBa Mpe/ioyKua Ab0epT
OuHTerH. OH 3amnucan ypaBHeHUe Ha OCHOBAaHMM 3aKOHAa COXPaHEeHUsl SHepruu 1
rurioressl [11anka

2
hv :A+m—v

2 (1.3)

rie hv — sHeprus KBaHTa CBeTa, Iajaroliero Ha (oTokaToh (OTOo3/eMeHTa;
h — mocrosiHHas [1naHKa; v — yactora; A — paboTa BbIXO/la 37IEKTPOHA U3 MeTaslfa; v
— CKOPOCTb 3/71eKTPOHa.

Pabora BbIxOJja A 3aBUCAT OT BBIODAHHOTO MaTepuajsa W UKMCTOThI €ro
noBepxHOCTU. M3 ypaBHeHusi (1.3) HaiiieM KUHETHUYECKYH) SHEPTUI0 BBIOUTHIX
3JIEKTPOHOB

mv- =hv- A
2 , (1.4)

TOrJd CKOPOCTb q)OTOBHEKTpOHOB MOJXHO O11peaeyinTb COOTBETCTBEHHO

v = 2(hv- A)
m (1.5)

CnenoBaTesibHO, MaKCHMajbHasi CKODOCTb BbIPDBaHHBIX (DOTO3/1EKTPOHOB
3aBHCUT TOJILKO OT YaCTOThI CBeTa, BbI3biBatollero siBieHue (orosddekra. Ecmm
9Heprusi ¢hoToHa hv Gosbliile paboThl BbIX0OAA, TO (OTO3TEKTPOHBI MPHOOpETaroT
CKOpOCTh TeM 00/IblIIyI0, YeM OO0JIblile YacToTa Mafaroljero cBeTa.

Tpetuii 3akoH CroseToBa. [ KaXXJOro BelecTBa CYLIeCTBYeT KpacHast

\%
rpaHuiia BHelHero (Gotosddekra, ToO eCTb MUHMMa/bHas yacTtora ceera O, mpu



o \%
KOTOpoii eite Bo3MmoxkeH ¢oroddderr (hvo = A). Uacrora 0 s3aBucur oT
XUMHWUeCKOM MPHUPO/bI Bel[eCTBa U COCTOSIHUS €r0 TIOBEPXHOCTH.

\% o
Orta uvactrota O (M COOTBETCTByIOIast ed [ivHa BOJIHbI ~ O) Ha3bIBAeTCs
«KpaCHOM rpaHuliei» (JTMHHOBOTHOBOM rpaHulier) ¢hoTos3¢deKTa.

_ VO o
N3 dopmynl (1.4) cnepyet, uto mpu yactote v = U Mpu KOTOpoO# 3HEprus
dotoHa paBHa pabore Bbixoza hvy = A (ypaBHeHWe DWHINTeMHA AJi KPACHOM
rpaHuibl  Potosddekra), KUHeTHUYeCKas SHeprusi (POTO3/eKTPOHA paBHA HYJIIO

mv° =
E— Vv _ 0

2 =0.Yacrora "0 u COOTBETCTBYIOIIIAsA €l JyIMHA BOHBI 0 uects
«KpacHasl rpaHuia» ¢GoTo3ddekTa A/ JaHHOrO BellecTBa (C — CKOPOCTh CBeTa).
Himke npuBeseHa Tabm. 1.1 3HaUeHWM JIMHHOBOJHOBOM T'PAHMIIBI [JIT UMCTBIX

METAaJIIOB M CJIOXKHBIX (DOTOKATO/IOB.
Tabauya 1.1

3HaueHMsi KPaCHOM rpaHMIbI /ISl pa3/IMYHbIX (DOTOKATO0/10B

(0] 0]
Katop A ( A ) Karop A ( A )
Le3wmit 6200 Cepebpo 2600
Kammit 5500 [TnaTuHa 2300
Hatpuii 5500 KucnopoiHo-11e31eBbIi 14000
[nHK 2900 CypbMSsIHO-1Ie31€eBbIN 6700

3 Tabuiibl BUAHO, UTO y OOJBIIIMHCTBA YMCTHIX META/I/IOB «KPacHast TpaHULa»
JIeKUAT B 00/71aCTH y/IbTPAPHOIETOBOM UaCTH CITEKTpa.

W3 BobTaMIiepHOW XapakTepucTuku (puc. 1.2, a) BUJHO, YTO TIPU OTCYTCTBUU
HaTpsDKeHUs1 MeX/y 3/1eKTpo/iaMu (DOTOTOK He paBeH HY/0. JTO O3HauaeT, uTo
3/IeKTPOHBI, BbIDbIBaeMble CBETOM M3 KaTO/la, MUMEKT HEKOTOPYI Hauda/bHYIo

2
mv
E =——

K
CKOpOCTb, a CJie[loBaTelbHO, U KUHETUUECKYH) 3SHEepPrui0 2y MOTYT
JOCTUTHYTh aHo/ja 6e3 Ha/iMuusl BHEIITHero 1oJisi, 06pa3ysi HauaabHbIN TOK.



YroObl 0CMabUTh WM COBCEM TIPEKPATHTh 3TOT TOK, HEOOXOJUMO CO37aTh
topmo3siijee nosie (U < 0). C Bo3pacTaHWeM TOPMO3SIIEro MOJisi BeJMuYrHA
doTroTOKa OcC/mabeBaeT TOCTETNIEHHO, UTO CBUJIETENIbCTBYET O  OO/bIIOM

AU3

Puc.1.3. 3aBUCMMOCTb
3a/lePXMBALOLLEN Pa3HOCTM
NOTEHLMaN0B OT YacTOoTbl

nagaroLlero ceera

pa3HooOpa3uyd CKOpocCTeil (POTO3/1eKTPOHOB (371eKTPOHBI OCBOOOKJAIOTCS He
TOJIbKO W3 TIOBEPXHOCTHBIX, HO U U3 Oosiee Taybokux cioeB Karoza). Ecim

1o100paTh TaKyro pa3HOCTh TTOTEHIHMAIOB U3, TPy KOTOpPOl (hOTOTOK CTAaHOBUTCS
PaBHBLIM HYJTFO, TO MOYKHO YTBEPXK/IAaTh, UTO BCE 3/IEKTPOHEI, Ia’Ke caMble OBICTpEIE,
3a/lep)KUBAlOTCSl  TOPMO3SIIIMM T1o7ieM. Pa3HOCTb TIOTeHIUaNoB, TPU KOTOPOM
(GOTOTOK CTAaHOBUTCS PAaBHBIM HYJIIO, Ha3bIBaeTCs 3aj/lep>KUBarollleld pa3HOCTBIO
TOTEeHIMa/OoB.

3aziep)KyBarolljass pa3HOCTh TMOTEHLUA/TIOB SB/SIETCS JIMHEWHOW (yHKIMen
YaCTOThI v Ta/larollero cBeTa
(puc. 1.3) €U =hv- A

CnenoBaTenbHO

2
myv
max :eu3

(1.6)

M3 3TOro COOTHOLIEHUs OmpejessieTcsl MaKCUMalbHOe 3HaueHrWe CKOPOCTU U
KWHeTUYeCKOW SHePruM BbIPBAHHBIX CBETOM 3JIEKTPOHOB.

OKCIIepUMeHTa/lbHO YCTaHOB/IEHO, UYTO CIeKTpajbHasi UyBCTBUTEIBHOCTH Y
3aBUCUT OT JJIMHBI CBeTOBOM BOJIHbIL. Ha puc. 1.4 npuBeneHBbI CIIeKTpajbHbIE
XapaKTePUCTUKU [JjIs1 HEKOTOPBIX YMCTBIX MeTa/uIoB. V3 pHUCyHKa BUJHO, YTO,
HauMHasi OT «KPACHOW IPaHULIbI», C YMeHbllIeHHeM A (C yBeJTMueHUeM V) MPOUCXOUT
BO3pacTaHve YyBCTBUTEIBHOCTH (DOTOKATOAA.



[TepeurcieHHbIE BBIIIE 3aKOHOMEPHOCTH (hoTo3(deKTa He yaanoch 0ObICHUTD
C TI03UL[MU BOJTHOBOM T€OpPHU CBeTa.

[elicTBUTENbHO, C TOYKHA 3peHus1 3Toi Teopuud oTo3(pdeKkT [o/KeH
HabJ/TI0JaThCsl TIPU IF000M uYacToTe (J/TMHE BOJIHBI) CBeTa. JHEPTHs, MoydaeMast
3JIEKTPOHOM OT TiaZiatollleli CBeTOBOM BOJIHBI, 3aBUCUT OT aMIUIUTY/bl BOJIHBI.
CnepnoBaTe/ibHO, MpU 000U [JIIMHE BOJIHBI, €C/IM CBeT o0/aflaeT JOCTaTOYHOU
WHTEHCHUBHOCTBIO (T. e.

JIOCTaTOYHOM amITyaoi), Y | Ag Sn

MO>KHO OKHZATb OCBOOOXK/eHHs
9/IEKTDOHOB U3 MeTaljla |
«KpaCHOU rpaHULIbD»
dotoaddekra He JOHKHO OBITE.
Hanee, C BOJIHOBOM TOYKHU
3peHusi, KUHeTUuecKasi SHeprus
¢h0T03/1IeKTPOHOB J0/DKHA Oblia

ObI 3aBUCETh OT UHTEHCUBHOCTU AMA)
CBeTa, T. €. C YBeJUUeHHEeM ; ; ; —>
WHTEHCUBHOCTU emy 2300 2400 2500 2600 2700

nepesiaBasiacb  Obl  Gosbliias
sueprus. Ho omeitel 310 He PuC.1.4. CnekTpasnibHasi 4yBCTBUTENIbHOCTb

TOATBEpPKAAt0T. MOKHO Takxke Y, hoTokaToAA

T10Ka3aTh, YTO C BOJTHOBOW TOUKH

3peHust GoTodPdeKT He MOXKeT ObITb Oe3bIHepI[MOHEeH (UTO MPOTUBOPEUUT OIIBITY ).
WTak: HA Ha/TM4Ke «KpaCHOU TPaHULIbl», HU 3aBUCHMOCTb CKOPOCTH 3/IEKTPOHOB

OT Be/JIMYMHBI CBETOBOTO II0TOKA, HHM 0e3bIHePIMOHHOCTL (oTo3ddeKTa

HEBO3MO>KHO OOBSICHUTH BOJTHOBOM Teopuel CBeTa. DUHILTEHH, UCIIO/Ib3Ysl TEOPHIO

[Tnanka o KBaHTax, npeayiokua B 1905 r. HoBoe o0ObsicHeHue doTo3ddekrra. OH

TIPe/INIO/IOXKW/, UTO CBET He TOJIbKO W3/y4aeTcsi, HO U TOIJIOIIAeTCsl BellleCTBOM

OT/leTbHBIMU TOPLUSIMHA — (DOTOHAMH, KaXKAbli U3 KOTOPbIX WMEeT SHEepTHUIo,

PaBHYO

EZhV’ (1.7)

rje v —yacTora cseta, h = 6,625 10* JIx - ¢ — mocrosiHHas I1naHKa.

[Ipy mnameHuMM mnyuka (POTOHOB HA TIOBEPXHOCTh MeTajla TPOUCXOJUT
coygapeHvde (POTOHOB C 3/ieKTpoHaMu. IIpu 3ToM (DOTOH OT/AAeT 3/eKTPOHY BCHO
CBOIO SHEpPrui0. Bo30yKeHHbIN 3/1eKTPOH, TTOYUYUB OT (POTOHA IHEPTHI0, MOXKET
BBIUTU U3 MeTa/ia. [IpMeHUB 3aKOH COXpaHEeHUs] SHEePTMM K 3TOMY Ipoljeccy,
OUHILITeWH noayuun Gopmyny (1.3)

l”l’lV2

hv=A+



rae A — paboTta BbIXOZia 3/IeKTPOHA M3 MeTas/uia (pa3/nyHa y pa3HbIX MeTaslIOB);

Puc. 1.5. YcTpoiictBo
hoToaIeMEHTa 1 CXxema ero
BK/IIOYEHMSA B Lenb: A — aHoL;
K — kaTop; B — npo3payHoe

myv

2 _ xumernueckas 9Heprusi BbIPBaHHBIX 37IeKTPOHOB.

C TOUKM 3peHHs] KBAaHTOBOW TEOPUM MOYKHO OOBSICHUTH BCE 3aKOHOMEPHOCTH
doToaddexra. Tak, u3 hopmyJisl SiiHiTeliHa (1.3) BUHO, UTO SHEPrHYsi BLIDBAHHBIX
YaCTUL] — 3/IEKTPOHOB 3aBUCHUT TPSIMO MPOMOPLIMOHABHO OT YaCTOTHI I1a/]akoliero
CBeTa, TO eCTh OT 3HepPruu (HOTOHOB, 1 He 3aBUCUT OT UHTeHCHBHOCTHU CBeTa. 3aKOH
CrosneToBa: uem 0oJibIlie CBETOBOW TIOTOK, TeM Oosbliie Yyuc/i0 (JOTOHOB B 3TOM
TIOTOKe U, C/ie/loBaTe/IbHO, Oosbliile Oy/JjeT BhIpBaHHBLIX 3/IEKTPOHOB, TO €CTh BhIIIIe
TOK HachlllleHus. be3biHepiiMOHHOCTE (oTo3(dPekTa OOBICHSIETCS TeM, uTo
repejfiaua SHEPIUMM TPU CTOJKHOBEHWMM (OTOHA C 3JIEKTPOHOM TPOUCXOAUT
MPaKTUYECKA MCHOBEHHO.

fIBnenve ¢orto3ddekTa MMPOKO MpPUMeEHseTCs B TeXHUKe (3BYKOBOe KHHO,
aBTOMaTuKa). Bce TexHuyeckue TipumMeHeHusi (oTo3Pdekra OCHOBaHBI Ha
WCII0J/Ib30BaHUU (oTO371eMeHTOB. @0oTOo371eMeHT (puc. 1.5) COCTOUT 13 CTEKJITHHOTO
cocyja — 6anyioHa u IByX 37eKTPOJIOB — KaTofia U aHoza. Karon nenaetcst B BUjie
TOHKOTO CJIOSI MeTasljla, KOTOPbIM IyTeM paclbUIeHUsi HAHOCUTCS Ha TI0JIOBHUHY
BHYTpeHHell yactu OammoHa. OT MaTepuana (OTOKaroja 3aBUCHUT, K KaKuM



YacTOTaM 3/IeKTPOMarHUTHOT'O U3/TydeHust OH Oy/1eT UyBCTBUTe/IeH (CMOTpUTe TaoJI.
1.1).

IIpy focCTaTOYHOW Pa3sHOCTH TMOTEHLMAal0B MeXAy KaToZOM WU aHOJOM BCe
3/IEKTPOHBI, BblIeTawomue ¢ (hoTokarosaa, OyayT cobupatbcs Ha aHozie. B sTom
Cjlydae cuja TOKa B Tipubope Oy/eT CTPOro mporopLMoHa/bHa UHTeHCUBHOCTU
naZiatoiero Ha (OTOKAToOA, W3/Ay4yeHMsi, MpUUYeM Cula ToKa OyJeT MeHSIThCs
MIHOBeHHO, «0e3 uHepLun». BakyymHble CypbMsiHO-1je3ueBble (OTO3/IeMeHThbI
nipu pabouem HarnpsbkeHuu 240 B 06saziatoT MUHUMAaIbHOW UYBCTBUTE/ILHOCTBIO
80 MKA/mM. AHOA BBITIOJIHEH B BUJE KoOjblla WU CeTKU. CyIIecTBYHOT Kak
BaKyyMHble, TaK M Tra30HaroJIHeHHble (OTO3/1eMeHTbl. B ra3oHaro/HeHHbIX
(MHEePTHBIM ra30M C fiaBjaeHreM 10 10 MM pT. cT.) (oTO3/1eMeHTax BeJIMUMHA TOKa
OobIIle 3a CueT MOHU3ALIMU BEIOUTHIMU 3/IeKTPOHAMU HEUTPaTbHBIX MOJIEKY/I Ta3a.
BHOBb 00pa3oBaHHbIe 37IeKTPOHBI, ABUTASICh K aHO/IY, B CBOIO OUepe/ib POU3BOJST
MOBTOPHYK) HOHU3alMI0. YCUJIeHWe TOKa B Tra30HAaroJIHEeHHOM (OTO3/eMeHTe
IIPOUCXOUT TIPOIIOPLIMIOHAILHO OCBeLLIeHHOCTHU U HapyllaeTcs
6e3biHepLMOHHOCTE. OO6/1acTh MPUMeHeHHs TaKuX (POTO3/1eMeHTOB OrpaHUYeHa.

Hng  ycuneHusi (OTOTOKOB YaCTO TMOJB3YIOTCS SIBJEHWEM, TOJyYHUBIIUM
Ha3BaHWe BTOPUYHOU 3/IEKTPOHHOU SMUCCUU. DTO SIBJIEHUE 3aK/TF0UaeTCsl B TOM, UTO
3/IeKTPOHBI, 00/1a/1aroli[1e JOCTaTOUHOM SHepruei, ma/jasi Ha MTOBepXHOCTh MeTasla,
He TOJIbKO CaMH OTPaKarTCs OT 3TOM TMOBEPXHOCTH, HO Y BBI3bIBAIOT 3MHCCHIO
HOBBIX 3JIEKTPDOHOB C 3TOW TIOBEPXHOCTHU. Y CWIEHHbIM 3J/IEKTPOHHBIA TTOTOK
Harpas/sieTcsi Ha SMUTTep U MPOLeCC YMHOXKEeHUs TOBTOpseTC Ha BCeX
MOC/TeAYIMX SMUTTepax. BennunHa BTOPUYHOM 3MHUCCUM XapaKTepU3yeTcs
KO3((QULIMEHTOM BTOPUYHOM 5MHUCCMA O — OTHOILIEHWEeM YMC/Ia BTOPUYHBIX

n n
3JIEKTPOHOB 2 g Uncj1y IepBUUYHbIX 1 » BBI3BIBAIOIIWX SMHCCHUIO!

1 (1.8)

B 3aBUCHMOCTH OT BelllecTBa U SHEPIUM MaJjalolnX 31eKTPOHOB KO3((ULIeHT
BTOPUUHOUM SMHUCCUU O MOXKET JOCTUraTh AecsTd U Oosee. SIBjieHHe BTOPUUHOMU
SMMCCUM MCTOJIb3yeTCcd [ ycuwieHus (orotoka. Ha puc.1.6 mpuBoaurcs
cxemMaThueckoe u3o0paxeHue (oTo3/leMeHTa C OAHOKPATHBIM BTOPUYHBIM
yCUieHHeM. Y CTPOMCTBO (pOTO3/IeEMEHTA C OHOKPaTHbIM YCU/IEHHEM aHa/0TMYHO
YCTPOMCTBY BaKyyMHOIr0 (DOTO3/IeMeHTa.

CBeTOUYBCTBUTE/BHBIA CJIOM, WIPAKOIIMA POJb TEepPBUYHOr0O (POTOKaToza,
HaHeCeH Ha BHYTPEHHel MOBepPXHOCTH CTEK/ITHHOrO BaKyyMHOro 0OasjoHYMKa M|
NIPUCOEIHEH K OTPUL{aTeIbHOMY I0JIFOCY MCTOYHHUKA MOCTOSIHHOTO HaMpsKeHUsI.
Ha mnpoTuBOMO/MIOKHON BHYTpeHHeHM CTOpPOHe Oa/lJloHa HaHeCeH TaKOW JKe

CBETOUYBCTBUTe/IbHBIA cnoii D. OH ABisieTca BTOPBIM 3/1€KTPOOM-3MUTTEPOM.
Mexay KaToioM ¥ SMUTTEPOM PaCIoJIO>KeH TPeTUM 3/71eKTPOJ, — aHO/, TOTeHI[ral
KOTOPOTO BBbIllIe TIOTeHIMaaa 3MHUTTepa. POT03/1eKTPOHBI, BLIOKWTHIE CBETOBLIM

IIOTOKOM C KaToJd K, YCKOPAIOTCA 3JIEKTPUUECKHUM I10JIEM M 3HAUMWTE/IbHAA HX



yacTb, MpOJIeTas yepe3 aHoj 41, Mpe/CTaBISIOIMI COOO0M CeTKy, Mpeojo/eBas
BCTPEYHOE T10J/ie MeXXJy aHOAOM U IMUTTEPOM, MOMa/jlaeT Ha BTOPUYHBIA SMUTTEP

D | nonyuvBumii HasBaHWe [MHOZA. BBIOWTBIE M3 HEro 3/1eKTPOHBI MEHBLIMX
CKOpOCTeii, yeM NiepBUYUHbIe, COOMPAIOTCS aHOZOM.

Ecmu ko3¢ duiiieHT BTOPUUHONW 3MUCCUUM 37IeKTPOHOB OoJibille eNHULIbI, TO
cula TOKa B Iiernu aHofa OyzeT Oorblile CUIbl [EPBUYHOTO TOKa C KaToja,
BBbI3BaHHOTO /1eliCTBHEM OCBeLl[eHUsl.

Ocob6eHHO BBICOKOE yCH/IeHUe /1aeT MpUO0p C MHOIOKPaTHBIM YCH/IEHHEeM TOKa
3a CYyeT BTOPUYHOW 3/IeKTPOHHON sMuccud, u3obperteHHbii A.A. KybGelkum u
MOJIyYMBILIMM Ha3BaHUe (POTO3/1IeKTPOHHOT0 YMHOuUTens (PIAY) (puc. 1.7).

& A

Punc.1.6. Cxema poToasieMmeHTa C YyCUJ1eHneEM
dooToTOKA.
K - kaTtopn; O - gunHoAa; A - aHopa, ® - cBeTOBOI NOTOK

Puc. 1.6. Cxema (oTosemeHTa C ycuneHreM (OTOTOKa:
K —karog; [ — puHop; A — aHoa; ®@ — CBeTOBOM MOTOK

@®O0T03/IEKTPOHHBIE YMHOKUTETM TIPUMEHSIIOTCS, T/IaBHBIM oOpa3om, s
V3MepeHHsI MajIbIX CBETOBBIX [TOTOKOB (aCTPOHOMHUSI M OTITUUEeCKasl CTIeKTPOMETPHS])
W [0 PeruCTpalldd KPaTKOBPEMEHHBIX C/Ia0bIX CBETOBBIX BCIIBIIIEK (SiZepHast
¢bu3MKa 1 TeXHUKA).

Jlroboe m300parkeHHe MOXKHO pacCMaTpHBaTh KaK MHOTOKAHAIbHYIO CHUCTEMY
nepejaud  uHGOpPMAlUM, TIpUUYEM UMC/IO KaHAJOB  BbIpaXkaeTCsl  UKCIOM
pa3pelliaeMbIX 3/IEMEHTOB IepeiaBaeMoro n300pakeHus. [{/is1 3TOro UCIo/Ib3yeTcst
Habop 10° + 10° mapa/nienbHBIX MMKPOKaHA/I0B, KaXKIbI M3 KOTOPLIX paboTraer
HE3aBUCHUMO, KaK OTZe/IbHbIA KaHA/IbHBIM 3/IEKTPOHHBINM YMHOXXKUTE/Ib.
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31 33

vVvYy A
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Punc.1.7. Dnekrtpnyeckasa cxema dooTO3/IEKTPOHHOIO YMHOXUTEA.
&d - cBeTOoBOM NOTOK; K - dpoTokaTton,; 3, 3o, D3 - guHOAbI; A - aHOA;
D - penntenb HanNnps>XeHnsa

Puc. 1.7. DnekTpuueckasi cxema (pOTO3/IEKTPOHHOTO YMHOKUTEJIS:
@ — cBeToBoii moTok; K — hoTtokato; 31, 32, 33 — AUHOABL
A — aHop; D — menvresib Hanps>KeHUs

KaHanbHbIN YMHOXUTE/b — 3TO TPyOKa C AJIMHHOM, MpeBbIlIatoIlei fuaMeTp B
JecsTKU pa3 (OTHolleHue AJuHbI K AuaMmeTpy — 50). TpyOka vMeeT TpoBoAsiirie
CTeHKH, Oslaroziapsi ueMy TIpUJIO’KeHHasi MeXXAy TOpLIaM{ pa3HOCTh TOTEHLIMAasIoB
Pa3HOCUTCS TOKOM MO BCel ee jauHe. BHyTpu KaHanma — BakyyM. BtopuuHo-
3JIEKTPOHHBIM SMUTTEPOM CIYKUT BHYTPEHHsIs1 TOBEPXHOCTh KaHasa. [IposonbsHOe
9/IeKTpUUeCcKoe Tiojile BHYTPM KaHaja CoOoOIlaeT 3/IeKTPOHY CKOpPOCTb B
HarpaB/ieHUU K aHOJHOMY KOHITy TPYOKH. DJIeKTPOH y/1apsieTCsl O CTeHKY paHbliie,
YyeM BBIIETUT Yepe3 aHO/JHOe TOPILieBOe OTBepCTHe. BrIOHThIe TPU 3TOM BTOPUUHbBIE
3JIEKTPOHBI TaKXKe IBUTat0TCs B CTOPOHY aHOZa U B CBOIO OUepe/ib COYapsitoTCs CO

CTEeHKOM U TaK nanee.
B KadecTBe TOKPBLITUS WCIOMb3yeTCsA TUIEHKA MeTa/UTMYecKoro CBUHI[A 00
BaHazueBo-dochatHOoro  crekna.  KoadduimeHT — ycuneHus — [OCTUraet

10° + 10°, auametp KaHama — 1 MM, yiHa — 50 MM, HarpspkeHue — 0Kojio 2 KB. Tlpu
CTOMb OOMBILIOM YCHUIEHUM eCTb OMacHOCTh MOHHOW 0OpaTHOM CBsI3U: TOMajaHue
VIOHOB Ha BXO/] BbI3bIBA€T OBTOPHBIW 3JIEKTPOHHBIM CUTHaI. [l pejoTBpaleHrs
3TOro 3(d@eKTa KaHa/JbHbIM 3/IEKTPOHHBIM YMHOXXUTEJISIM TMPUJAI0T W30THYTYIO
dopmy (crivpanb). bBosbliiMU MpeMMyIeCTBaMU YMHOXXUTe/Ied SPKOCTA C
MUKDOKAHA/IbHbIMUA TIJIACTUHKaMHU  SIBJIAIOTCA: 1) UX KOMMAKTHOCTb W Jierkast
CTBIKOBKA C 0ObIYHOHM  (oToarmapatypoii; 2) ycKopsifoiliee — HampspKeHHe
CpaBHUTENTbHO HEBEMKO, CXeMa TMTaHWs TMpefiesibHO TpoCcTa, He Tpebyer

> +



MarHATHOTO TIOJiE U TMOZAGOKYCUPOBOK; 3) TIPOCTPAHCTBEHHOE pa3pellieHue
oTipefieIieTCsl TOJLKO TreoMeTpveil Habopa MUMKpDOKaHAjOB, He 3aBUCHUT HHU OT
HaTpsDKeHUWsl, HU OT yCW/IeHus; 4) OHM MCK/IHYalOT JIOKajlbHble TepecBeTKU U
ocneryienre  Habmogarens. MKII  oT/MyaroTcs  BBICOKOM — MeXaHUUeCKOM
TIPOYHOCTBI0O M He 0O0SATCS KOHTaKTa C aTMOChepHBIM BO3AyXOM, HUX MOKHO
TIepeHOCUTh U3 MpHUOopa B MPHUOOP.

B03MO)KHOCTM Halllero 3peHMs pacCMaTpyBaeT CHUCTeMa TeIIOBUZeHUS.
TemnnoBUieHWe TIO3BO/ISIET TIOy4YaTh BHAMMOE H300pa’keHHe TI0 TeTJIOBOMY
(vHbpaKpacHOMY) COOCTBEHHOMY WM OTPa)KEHHOMY H3/IyUeHHIO, K KOTOPOMY He
YyyBCTBUTeIeH Halll r71a3. [Ipubop, uyBCTBUTEbHBIHN K (HOTOHAM, UCITyCKaeMbIM TpU
TETJIOBOM W3/TyUeHUU, Ha3bIBAaeTCs MPUOOPOM «HOUHOTO BUJeHHs». ONTHUeCKHe
CUTHa/bl TPeo0pa3yrTcs B 3eKTpUUecKrde, KOTOpble 3aTeM YCWIWBAIOTCA U
BOCTIPOM3BOASTCS B BU/le M300pa>keHUsI Ha BHIEOKOHTPOIBHOM yCTPOUCTBE.

B 70-x romax ObLMM CO3/aHbl TIPUHI[MITHAJILHO HOBBIE, 0OOjlee TMPOCTHIE
yCTPOMCTBA, B KOTOPBIX TeIJioBoe u300pakeHue, 6e3 mpeobpa3oBaHUs B
3/IeKTpUUeCKUe CUTHaJIbl, TIPOELUPYeTCsl Ha 3KpaH, TOKPBIThIi TOHKUM CJI0EM
Bell[eCTBa, W3MEHSIOIIero CBOW OINTUYeCKUe XapaKTepUcTUku (Ko3d@uijeHT
OTpakeHUsI WM TIPOMYyCKaHUs, WHTEeHCUBHOCTh WIA I[BeT CBeueHus) TIoj
BO3/IeliCTBUEM TeIJIOBOro H3/ydeHus. Ha skpaHe MO)XHO Hab/it0/laTh BUUMBIE
n300pakeHust ¥ hoTorpadrpoBaTh UX. B KauecTBe TemMIiepaTypHO-UyBCTBUTETbHBIX
BeIIeCTB MCIMO/b3YHOTCS >KUJKUe KPUCTasUIbl, KPUCTa/InyecKue JHOMUHOMODSI,
TI0JTYTIPOBO/THUKOBBIE TI/IEHKH, TOHKHe MarHUTHBIe TI/IeHKH.

Cucrembl TeTVIOBUJEHUS TIPUMEHSIIOTCA [iii 0030pa MeCTHOCTH, OXPaHbl
OKpy>Karoiedd cpefbl, OOHapykKeHHWs JIeCHBIX TI10XKapOB, KOHTPOJISi KayecTBa
NpoAyKIMU. [IperMyIriecTBOM CHUCTEM TeTJIOBUJIEHUSI SIBJISIETCS UX CTIIOCOOHOCTH
paboTtathb B 1r000€e Bpemsi CyTOK Y B HeO/IarornpHusTHBIX MOTOJHBIX YCIOBUSX.

2. METO N3SMEPEHUA

st TipoBeieHUs: jlabopaTOpHOM paboThI McMonb3yeTcs: ycraHoBKa PITK-10
(puc. 2.1). YcTaHOBKa M03BOJIsIeT UCC/Ie/I0BaTh BO/IbTaMIlepHble XapaKTepHUCTUKY B
IIMPOKOM  HWHTepBaje oOcCBellleHHOcTed. [lpesesnbl  M3MepeHHsT  aHOJHOTO
HarpspkeHus1 B mipsiMoM pexxume 0 + 5 B, B oOpatHom — 0 <+ 2,5 B. Tlpegensl
n3mepeHus pororoka ot 0 10 9,99 MKA.

YcTaHOBKA COCTOUT U3 00bEeKTa UCC/IeIOBaHUS U YCTPONCTBA U3MEPUTETHHOTO,
BBITIOJIHEHHBIX B BU/le KOHCTPYKTHUBHO 3aKOHUEHHBIX W3/le/IUi, yCTaHaB/IMBaeMbIX
Ha JJabopaTOPHOM CTOJIe U COeJUHEHHBIX MeXKIy co00i Kabeem.

ObmbeKTa rccie[oBaHUs KOHCTPYKTHBHO BBITTO/THEH B BHle COOPHOTO KOpITyCa,
B KOTOPOM YyCTaHOBJIEHbI OCBETUTe/b (PTyTHasl jlamria) C UCTOYHUKOM MHUTaHMS,
6/10K uHTephepeHIMOHHBIX CBeTOMUILTPOB 1-4 M YCTPOMCTBA PpEryIUpOBKU
ocBelljeHHOCTH. [losiokeHne «0»  Gn0Ka  CBeTOMUIBTPOB  COOTBETCTBYET
TIOJIO’KeHHI0 CBeTa 0e3 CBeTOPUILTPOB M MOXKeT TIPUMEHSAThCS [Jisi CHSTUS
VHTEeTPa/bHbIX BOJIbTAMITEPHBIX U JIFOKCAMIIEPHBIX XapaKTepUCTHK, a T0JIOKEeHUe



«5» — TepeKpbIBaeT JIaMIly M MCIOJIb3yeTCs JJIs yCTaHOBKU Hyss. K koprycy c
MOMOILIbIO KPOHILTeMHA MPUKPEIJIeH YCUIUTeb (DOTOTOKA, Ha BEPXHIOI0 KPBILIKY
KOTOPOT'0 YCTaHaB/IUBAKOTCSI CMeHHbIe (POTONPUEMHUKY C (poTo3remeHTamMu P-8 u
@-25. Tlpu ycTtaHOBKe (OTONMPHEMHHMKOB MX TPUEMHOE OKHO COBMEIAlT C
BBIXO/JHBIM OKHOM OCBETUTeJISI U 3aKPhIBAIOT MPY TIOMOLIU OIeH/IbI.

Ha nepesiHet maHeiu 00beKTa UCC/IeJOBAHKUS HAXO/IUTCS CETEBOM BLIK/TFOUATE/Th
C WH/AWKATOpOM BK/IIOuUeHUsi ceTu. Ha 3azHell maHenu oOBeKTa MCC/ie[OBaHUS
pacroJ/io>KeHbl KJieMMa 3a3eMJIeHus, lepyKaTed NpejoXpaHrTesNel U CeTeBOU LIIHYP
c BwiKoii. Ha OOKOBOW CTeHKe pacriojio’KeHO BBIXOJHOE OKHO OCBEeTUTe/Ns U
YCTPOWCTBA [/I1 CMeHbl UHTep(epeHIMOHHbIX CBeTO(WILTPOB peryJaupoBKU
ocBell[eHHOCTH. Ha GOKOBBIX MOBEPXHOCTSX YCUIUTENsT (DOTOTOKA PacIioiO’KeHBI
COeMHUTE/IbHBINA IITHYP C Pa3beMOM /IJisi TIOAK/IF0UeHUsT 00beKTa MCCciieJOBaHUsI K
YCTPOMCTBY W3MEPUTETbHOMY W perynaropbl OamaHca ycunutens ['PYBO wu
TOYHO.

Puc. 2.1. YcranoBka ®IIK-10

YcTpolicTBO U3MepuTe/bHOE BIMOTHEHO B BU/€ KOHCTPYKTHBHO 3aKOHYEHHOTO
v3znenus. B HeM npriMeHeHa OHOKpUCTa/ibHasi MUKPO-OBM ¢ cOOTBeTCTBYIOUMU
JIOTIOJIHUTE/IbHBIMM YCTPOMCTBAMU, MO3BOJISIFOLIIMMU MTPOU3BOAUTDL U3MEPEHUS TOKA
¢doTo3/1IeMeHTa, YCTaHOB/IEHHOTO B O0ObeKTe UCC/Ie[JOBAHUS, YCTaHAB/IUBATb U
M3MepAThb TMTarolllee HamnpsbkeHWe Ha (OTO3/eMeHTe, a TakKe OCYILeCTBJISATh
(GYHKIUM yTIpaBieHUsI YCTaHOBKOM (yCTaHOBKA PE>KMMOB TIPSIMOTO WJIM 00paTHOTO
v3MepeHuss M T.0.). B cocTaB yCTpPOWCTBA W3MEDUTENIbHOTO BXOJAT TakKXKe
VICTOUHUKU ero MUTaHUS.



Ha mnepegHel naHenmd yCTPOUCTBA M3MEPUTENBHOTO pa3MelleHbl Cieyrolye
opraHbl yrpasiaeHuss M uHAUKanuu: KHomka [IPAMAA-OBPATHAA c
COOTBETCTBYIOLMMU MHAUKATOPAMU — MpeJHa3HaueHa /151 BKJIFOUeHUs [PSIMOro U
00paTHOTO PE>KUMOB U3MEPEHHsT; KHOTIKH «+», «-» 1 CBPOC — nipeiHa3HaueHbI /151
peryJIMpoBKY HaMpsbKeHUs Ha GoTo3/ieMeHTe U ero cOpoca B HOJIb; MHAWUKATOPLI B
U MKA — mpe/Ha3HaueHbl [/1 WHAWKAL[MM 3HAUeHWW BeJIMUMH HarpspKeHUs Ha
dboTo31emeHTe U GOTOTOKA B TIpoiiecce paboOTHI.

Ha 3a/iHell maHe yCTPOMCTBA W3MEPUTEBHOTO PAaCro/ioKeHbl BLIK/IOUaTe b
CETbH, «knemma 3a3em/eHusi, Jep)kaTeJd MpeAoxpaHuUTened  (3aKpbIThI
TIpeIoXpaHUTEe/TbHOM CKOOOM), CeTeBOM IIHYP C BUKOM 1 pa3beM /IJ1s TIOAK/TFOUeHHST
o0BbeKTa uccieoBaHus.

YcTpoucTBO M3MepuTebHOe MPU MOMOIIM CEeTeBOro IIHypa IMOAK/IUaeTCs K
cetu 220 B, 50 I'i.

3. BBIIIOJ/IHEHUE PABOTBI

3.1. Bk/touuTh NpUOOPHI B CETh.

3.2. YCTaHOBUTH B MOJIO)KeHUE «5» OJIOK CBeTO(MUILTPOB U PeryasiTopaMu
OasaHca yCUIHTeNsT «rPy00» M «TOYHO» OTPEryJMpOBaTh ITOKa3aHUs
BOJIbTMeTPA U MUKpOaMIiepMeTpa [0 HyJIA.

3.3. /laTb j1laMIIe OCBeTHUTe/Is IPOrpeThbCs B TeyeHue 15 MUHYT.

3.4. YcraHoButh cBeTOoQuabTp 1 (A = 407 HM).

3.5. CHATb  BOJIbTAMIIEDHYK)  XapakKTEPUCTUKYy TpPA  MaKCUMaabHOU
OCBEILleHHOCTH (KparHee T0JI0JKeHHe KOJIblla YCTPOWCTBA PeryIrpOBKU
OCBEILIeHHOCTH TIPU ero MOBOpOTe I0 YaCOBOM CTpeJIKe) IS MPSIMOro
HarpsDKeHus1, JaHHbIe 3aHecTd B Tabu. 3.1.

Tabauya 3.1

UuB | 0 05110 | 15| 20| 25| 30 | 35| 40 | 45 | 50

I, MKA

3.6. HaxxaTh KHOTIKY «COpPOC» M YCTaHOBUTb 0OpaTHOE HaTpsbKeHHe.

3.7.  YMeHbLIUTH TOK [|0 HYJIS Y OIpe/e/IiTh 3arnuparolliee HarpskeHue.

3.8. CHATb BO/BTaMITEPHYIO XapaKTEPUCTUKY MPU MaKCUMA/IbHOM OCBEILLIeHHOCTU
J71s1 00paTHOTO HaTpsDKeHYs, IaHHbIe 3aHeCTH B Tabi. 3.2.

Tabauya 3.2

U,B 0 0,05 0,1 0,15 0,2 0,25 0,3 0,4 0,5




I, MKA

3.9. [Ilpogenath NyHKTHI 3.5—3.8 /i1 MUHUMa/IbHOW OCBeI|eHHOCTU (KpaliHee
MOJIO’KeHWe KOJIblla YCTPOMCTBA PEeryJMpPOBKU OCBELLIEHHOCTU MPU €ro
MOBOPOTE MPOTHB YaCOBOU CTPEJIKH).

3.10. TMocTtpouTh TrpayKu 3aBUCUMOCTH I =f(U) 71 MaKCMMaJIbHOW U
MUHHMAaJTbHOM OCBellleHHOCTel Ha MUJUTUIMETPOBOM Oymare.

3.11. YcraHOBUTb CBeTOPUILTP 4.

3.12. Tlpogenate mnyHKTel 3.5-3.7 u 3.9-3.10 pgna cBerobwibTpa 4
(A =578 Hm).

3.13. CpaBHuUTb Asisi cBeTodMILTPOB 1 1 4 TOKK HackiieHusi ipy U = 5 B.

3.14. OnpenenTh KWHETUYECKYHO SHEpPrur0  (otos3jekTpoHa masa 1
cBeToWIbTpa TI0 (opmyJie T =eU , TOe e — 3apsi[, 3JIeKTPOHa,
U — 3anuparolijee HarpsKeHue.

3.15. OmpefendTb MaKCMMalbHYI0 CKOpPOCTb (oTo3/eKTpoHa i 1

_ [2eU
Vmax =y~
CBeTO(UIbTPA 0 (popMyIie M r1e m — macca anexTpoHa.
3.16. OrmpesemuTh paboTy BbIXOJAa (OTO3/IEKTPOHA W3 MeTa/yia s 1
A _he_ eU
cBeTO(UIbTPa MO (hopmyJie A , rme h — nocrosiHHas IlnaHka,
C - CKOPOCTb CBeTa B BaKyyMe, A — /IJIMHA BOJTHBI.
A
Vo =—
3.17. OmnpenenuTh KpacHyto rpaHuily ¢oto3ddexra rmo gpopmyse h.
ITpumeyanusn:

1. JnvHbI BOH MPOMYCKaHUsI UHTep(epeHI[MOHHbIX CBeTO(PunbTpoB: 407 HM
(1), 435 um (2), 546 um (3), 578 uM (4). B ckoOkax ykKa3aHbl HOMeEpa
CBeTO(PU/IBTPOB, YKa3aHHbIe HAa YCTaHOBKe.

2. 3HaK «MUHYC» TIpYU 00pPaTHOM peXXMMe U3MepeHUsl He UHUIUPYeTCH.

3. PexxuM paboThl yCTaHOBKH TTPEPLIBUCTBIN — Uepe3 Kaxk/ble 45 MUHYT paO0ThbI
JlejiaeTcs repepbiB Ha 15-20 MUHYT.




4. KOHTPOJIBHBIE BOITPOCBI

1. Kakoit ¢oto3apdekt HasbiBaeTcsi BHelIHUM? OCHOBHBIE 3aKOHBI
BHelllHero (oTtosddekra.

2. OOBSICHUTE 3aKOHBI (h0TO3(deKTa ¢ TOUKH 3peHHs] KBAHTOBOM TEOPHH.

3. MoykHO /1 OOBSACHUTH (POTOIPHEKT C TOUKK 3peHHs KIaCCUUeCKOM
3J1eKTPOJUHAMUKU?

4. Ha3BaTe Tinel (hOTO3/1€MEHTOB.

5. [aTb onpejeneHus CBETOBOTO TMOTOKA, OCBELEHHOCTH, CUJIbI CBeTa.
CdopMynrpoBaTh 3aKOHbI OCBEILIeHHOCTH.

6. Uro Takoe BTOpMYHAs 37eKTPOHHas >Muccusi? KOHCTpyKIus

(hOTO3/IEKTPOHHBIX YMHOKUTEIEN.

KonTpompyemslie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kputepun oLeHKH:

— O11leHKa «5» CTaBUThCS, €C/IM YUall[uics BBITTOMHSIET paboTy B MOMHOM o0Bbeme C
cobntoieHeM HeoOXOAWMOM  T10C/Ie[i0BaTe/TIbHOCTH TPOBE/IeHHsI OIBITOB U
W3MepeHU;  CaMOCTOSITe/IbHOM — pallMOHa/JIbHO — MOHTHUDYeT  HeoOXOAUMbIe
o0opy/iloBaHMe; BCe OTBITHI IPOBOAUT B YCJIOBUSIX U Pe)KUMaX, 00ecrieurBaroIrx
ToJTyueHure TIPaBUIbHBIX Pe3y/IbTaTOB U BBIBOZIOB; COO/MIO/IaeT TpeOOBaHUS TIPaBU/T
6e301acHOCTU TPYy/la; B OTYeTe MPaBUIbHO M aKKypaTHO BBITIO/HSET BCe 3allUCH,
TabJ/UI[BI, PUCYHKH, YepTeXXU, TpadvKW, BLIYKUC/IEHWS; TPAaBUIBHO BBITIOHSET
aHa/iu3 MOrPeIIHOCTeM.

— OreHKa «4» CTaBUTCS, €C/TA BBITIOJIHEHBI TPeOOBaHUS K OIIeHKH «5», HO ObLITH
JOTTyIIleHbl /IBa-TPH HejoueTa, He Oosee ofHOW Herpy0boi OLIMOKH W OJHOTO
HezoyeTa.

— OueHka «3» CTaBUTCsA, ecad paboTa BBIMOJHEHAa He TOJIHOCTbIO, HO 00bemM
BBLITIOJTHEHHOM YacTH TAdKOB, IIO3BOJIAET IIOJIYUWUTHL IIDABWUJ/IbHBIE De3yJ/IbTAThI U
BBIBO/IbI: €C/TU B XO/Ie TIPOBe/IeHUsI OTbITa ¥ U3MepeHU ObI/TM JOMyIeHbl OLINOKY.
— OreHka «2» CTaBUTCS, eciu paboTa BBIMOJHEHa He TIOJHOCTBI0O U 00beM
BBITIOJTHEHHON YacTh paboT He TI03BOJIAT CJesiaTh TPaBU/IbHBIX BBIBOZOB: €C/IH,
OTIbITHI, U3MePEeHUs], BEIUKC/IeHNs], Ha0JIr0[eHus TIPOM3BOANINCH HEPaBU/IBHO.

Tema 6.2. ®u3uKa aTroMa ¥ aTOMHOI'0 siApa

Y crHbM onipoc (YO)



1.B uem 3ak/ir0yaeTcd siBjieHUe pajyi0aKTUBHOCTH?

. KakoBa nipupo/ia paliOaKTUBHOI'O U3JIyYeHus ?

. Hanmimmre 3aK0H pafiit0akKTUBHOIO pacriaja.

. UTO Ha3bIBaOT NI€PUOOM I01ypacrnazsa?

. KakoBBI yCTpOWCTBO U fiericTBYe KaMmepbl BunbcoHa v cuetynka I'elirepa?
. Pacckaxkute 0 Mozienu siipa 1o ViBaHeHKo - I'eit3eHbepry.

. UTO Ha3bIBarOT MaCCOBLIM YMC/IOM?

. Kak onpegenstor gedeKkt Macchl ¥ SHEPTUIO CBA3U sApa?

. UTo Takoe sijepHas peakus?

10. YTo nMOHUMaKOT 1O/, UCKYCCTBEHHOW PaJIMOAaKTUBHOCTBIO?

11. Kakyto sijepHyr0 peakL|tO Ha3bIBarOT LIETTHOM?

12. JlaviTe MOHATHE KPUTUUECKON MacChI.

13. PacckakuTe 0 1olyueHUY U NPUMEHeHUY paj0aKTUBHBIX U30TOIIOB.
14. PacckaxuTe 0 MepCcrekTUBax pa3BUTUSI aTOMHOU SHEPTeTUKHU.

15. Kakoe 6uonoruueckoe Bo3/elCTBIe OKa3bIBalOT Pa/IMOAKTUBHBIE U3TyUYeHuUsI
Ha >KUBOU OpraHusm?

16. Kakue yacTuiibl Ha3bIBAIOT 3/1IeMEHTapPHLIMU?

OO UT S WN

Koutponupyemsie komrerenrmu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu ouieHKu:

OtMeTKa «5»

TIOJTHO PacCKpbITO COZiepyKaHue MaTepuasna

YETKO Y MPaBWIbHO [JaHbl ONIPe/ieJIeHUsI U PACKPBITO COZep>KaHue TIOHSATUMU, BEPHO
WCI10/Ib30BaHbl HAYYHbIE TEPMUHBI

JI7Is I0Ka3aTeIbCTBa MCT0/Ib30BaHbl Pa3/IMUHble YMEeHUsI, BBIBO/IbI U3 HaO/IIOIeHUH,
OMBITOB

OTBET CaMOCTOSITe/IbHBIN, UCII0/Ib30BaHbI paHee MpHoOpeTeHHbIe 3HAHMS.

OTtMeTKa «4»

PacKpbITO OCHOBHOE CO/lep>KaHre MaTepuasa

B OCHOBHOM MPaBUJIbHO [IaHbI OTpeiesieHust OHSATAU U UCII0/Ib30BaHbl HAyUHbIE
TePMUHBI.

OTBET CaMOCTOSITe/TbHBIN

omnpe/ie/ieHUsI TOHSITHUN HEeTOJ/THbIe, T0MYyIeHbl He3HAUUTe/IbHbIe HapyIleH s
T10C/Ie/JOBaTeTbHOCTU U3/I0KEeHUS, HeOOIbIIINe HETOUHOCTHU TTPH MCTI0/Ib30BaHUH
Hay4YHBbIX TEPMHUHOB W/IM B BBIBO/IaX M 000011[eHHsX

TpaBUIbHbIEe U YeTKHE OTBEThI Ha BOTIPOCHI YTOUHSIOIEro XapakTepa (I0o3ULus
TTOHVUMAFOIII)

OtmeTKa «3»

YCBOEHO OCHOBHOE CO/IepyKaHHe YueOHOro MaTepHasa, HO U3/I0’KeHO
dbparmeHTapHO, He Bcerja MocjefoBaTeIbHO

orpe/ie/ieHUs IOHSATHN HeJJOCTaTOYHO UeTKHe



He MCIT0/Tb30BaHbl B KaUeCTBe /0Ka3aTebCTBa BHIBO/ILI 1 000011IeHNS 13
Ha0JTI0/IeHUH, JOTTYIIeHbI OIITMOKH TTPU UX U3/I0KEeHUH

JIOTTyIIIeHbI OIMOKKY ¥ HETOUHOCTH B HCTI0/Tb30BaHHWH HAYUHON TePMUHOJIOTHH,
onpeziesieHde MOHSATUU

TpaBU/IbHbIE U YETKHE OTBEThI Ha BOMIPOCHI HABOASILEr0 U KOHKPETU3UPYIOLLEro
xapakTepa (T0o3ul1si KpUTUK)

OtmeTKa «2»

OCHOBHOE€ COjiep>KaHue yueOHOTro MaTepuasia He PacKphITO

He JlaHbl OTBEThI Ha BOMTPOCHI HABO/ISAIIEr0 U KOHKPETU3HPYHOIlero XapakTepa
JOMYIIeHbI FPyObIe OIMOKHU B OMpe/[e/IeHUH TIOHSATHUM, TIPH MCTI0/Ib30BaHUH
TePMUHOJIOTUM.

TectupoBanmue (T)

1. Kak Ha3bIiBaeTCsi MUHUMa/bHasl MOPLMs SHepryy, KOTOpasi U3/1y4aeTcsl Win
TIOTJ/IOLL[aeTCS Te/IOM?

a) aToM

0) KBaHT

B) KOpPITyCKYJIa

r) 3cpup

1) KBapK

2. Kto oTKpbIT oTosnekTpuueckuii 3 dekt 6611 B 1887 roay (...)? Kro B 1888-
1890 rozax sKCepuMeHTaIbHO UCCIeq0Bal (OTo3/1eKTpuYeckut 3P dexT (...)?
KTo BBITIO/IHK HanboJIee TIOJTHOe UCC/Ie[ioBaHue siBjieHus poTtodddekra (...) B
1900 r.?

a) I'. T'epui; A. CronetoB; M. I1naHk

6) A. Ouninreiin; I, Tepir; A. CTtoseToB

B) I'. T'ep1y; A. CtosietoB; ®. JleHapy,

r) A. DuniuterH; A. CtonetoB; ®. JleHapy

1) A. Croneros; I'. T'epry; A. DuHIITENH

3. I3 vero cocTout 1po aTroMa?

a) TPOTOHOB

0) 37IeKTPOHOB 1 HEHITPOHOB

B) HEUTPOHOB ¥ POTOHOB

I') Y-KBaHTOB

1) 5JIEKTPOHOB, HEUTPOHOB U MMPOTOHOB

4. Kakoi U3 JJaHHbIX BeJIMYUH MPOIOPI[MOHA/TbHA SHEePrusi KBaHTa?
a) JJTMHe BOJIHBI.

0) yacToTe KoseOaHHM.

B) BpEMEHU U3JTyUeHus.



T') 37IeKTPUUECKOMY 3apsiy szpa.
1) ckopocTu ¢hoTOHa.

5.5IBneHre UCITyCKaHUS 3/IEKTPOHOB BeIleCTBOM M0/ ZielCTBHeM
3/IeKTPOMarHUTHBIX U3/TyUeHU Ha3bIBaeTCs:

a) 2JIeKTPOJIU3.

6) doTocuHTe3.

B) oTo3(hdexT

T') 3/IeKTpU3aLiys.

1) yapHasi MOHU3aLUsl.

e) peKOMOHHaI[HSI.

6.[1peayi0Kun si1epHyI0 MO/ie/ib CTPOeHHsI aToMa:
a) 1. Tomrcon.

0) D. Pe3epdopp,

B) A. bekkepensb.

r) B. I'efizenbepr.

n) H. bop

7.0npefienuTe, B KAKUX W3 MepPeurC/IeHHbIX HA)Ke COCTOSTHAN BeI|eCTBO MOXKET
WCIYCKaTh JIMHEUYATbIU CIIEKTP U3/TyUeHUus1?

1. TBepZi0e COCTOsTHYE TIPU BBICOKOM TeMIiepaType

2. )KAJKOe COCTOSIHUE MPU BBICOKOM TeMIiepaTrype

3. ra3o06pa3Hoe COCTOsIHME TIPYU BLICOKOM TemriepaType

4. razo00pa3Hoe COCTOsIHYE TIPU HU3KOU TeMIiepaType

a) TO/BKO 1.

0) TO/BKO 2.

B) TOJIBKO 3.

I') TONBKO 4.

1) B cocTosinusix 1 u 2.
e) B COCTOSIHUSIX 3 U 4.
K) B TT0OOM COCTOSTHUM.

8. Uto Takoe a-usnyueHue?
a) D/IeKTPOMAarHUTHbIE BOJIHBI
0) [ToTOK HEUTPOHOB

B) [ToTOK MpoTOHOB

r) [ToToK simep aTOMOB resvs
1) HET TIPaBUJILHOT'O OTBETa

9. Uto onpejenseT aTOMHbII HOMep 3jieMeHTa Z?
a) CKOJIbKO B s/ipe HaXO[UTCS 3JIEKTPOHOB

0) CKOJIbKO B siipe HaXOAUTCSI HEUTPOHOB

B) CKOJIBKO B Si/ipe HaXOJUTCSI FaMMa-KBaHTOB



I') CKOJILKO B sI/Ipe HaXOZUTCS TIPOTOHOB
1) 3aTPyAHSIIOCh OTBETUTD

10. YTo Takoe nepuoz rnosaypacnaza T-pajvioakTUBHBIX s7iep?

a) BpeMmsi, B TeueHre KOTOPOTO UKCJIO Pa/IMOAaKTUBHBIX sifiep B 0Opasije
ymeHblaercs B 10 pa3

0) Bpemsi, B TeueHHe KOTOPOTO UMC/IO PaJJMOaKTUBHBIX sifiep B 0Opaslie
yMeHblllaeTcs B 2 pasa

B) BPeMsi, 110 HCTeUEHNH KOTOPOr'o B PaJOaKTUBHOM 06pasiie OCTaHeTCst V2
pPaZiM0aKTUBHBIX S7ep

I) BpeMsi, B TeueHre KOTOPOT0 UMCJI0 Pa/IMOAaKTUBHBIX sifiep B 0Opasie
yMeHbiaetcs B 50 pa3

1) 3aTPYJHSOCh OTBETUTD

11.113 aTOMHOTO si/ipa B pe3y/ibTaTe CaMOIPOM3BOJILHOTO MpeBpallieHusi BblIeTes0
/IpO aToMa reJivsi. ITO OTHOCUTCS K C/IeIyI0lleMy BUJly paJJuOaKTHBHOIO
pacraja:

a) anbda-pacnag,.

6) 6eTa-pacriaf,.

B) raMMa-U3/yueHue.

I') MPOTOHHBIM pacnaj

1) IBYXTIPOTOHHBIN pacraf,

12.Ko3(ppuiieHT npornopLiioHaIbHOCTU MeXX/y SHepruei KBaHTa U 4aCTOTOM
KosiebaHM1 Ha3bIBAeTCS:

a) noctostHHast bosblMana.

0) mocTostHHas Puznbepra.

B) MOCTOsTHHAsE ABOrazipo

r) noctosiHHasi @apages.

1) nocrosiHHast [11aHka

13. UTto Takoe KpUTHueckas Macca Belecrsa?

a) HaMMeHbIIIasi Macca Jeslerocs BellecTBa, Mpu KOTOPOU Y>Ke MOXKEeT
TPOTeKaTh LieTHas AAepHas peakLuus JejieHus

0) Macca Jiensiierocs BeIiecTBa, paBHasi MOJIIPHOM Macce 3TOT0 BellecTBa
B) Macca JieJisIIlerocs BellecTBa, MO/JHOCTBIO 3arO/IHSIONIAs aKTUBHYIO 30HY
peakTopa

') Macca JeJsierocs BeilecTBa, paBHasi 235 KT

1) 3aTPyAHSIIOCh OTBETUTD

14. Yto 13 HIKe TIepeurC/IeHHOT0 MOXKeT OBITh 3aMe/TUTe/IIMA HEUTPOHOB B
s1IePHOM peakTope?

a) TsbKesiasi Bozia Wiy rpadur

6) 60p UMM KagMU

B) ’Ke/e30 WU/IU HUKe/b



) 6eTOH WK TIeCOK
1) 3aTPyAHSIIOCh OTBETUTD

15. Wccnenyemblit obOpa3sel, coepskaiiuii N paii0aKTHBHBIX si/iep, CHauasa
oxyiaxxgarot 10 —40 °C, a 3aTem MOMeLLIarOT B MarHUTHOE T10J1e. VI3MeHUTCS JIk TPy
3TOM KOJIMYECTBO Pa/IMOAKTUBHBIX 5i/lep, KOTOpbIe pacra/vch 3a BpeMsi, paBHOe
[IBYM TeprojaM rnoJiypacraza?

a) U3MEHUTCSI He3HAUMTeTbHO

0) “U3MEeHUTCS TOJILKO TIPU OXJIaXKJeHrnr obpasiia

B) U3MEHUTCS TOJILKO MPU BHECEHUM B MarHUTHOe TI0J1e

I') U3MEHUTCS, ec/ii 0Opa3er] CHauasia OX/Ia/IUuTh, a 3aTeM BHECTH B MAarHUTHOE
rose

1) He U3MEeHUTCS

Koutponupyemsie kommerenrmu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kiwouu K Tectam:

J—

Ne Bonpoca 112|/3/4|/5(6(7(8|9 10|11 1314 15

N

IIpaBunbHbIH ([0 |B|B |0 |B|O|B|r|r |0 (@ |g4 |a |a |J
OTBeT

KpuTepuu O1leHKH:

— «2» BbICTaB/sieTCs1 0OyyaroieMycsi, ecii Habpas MmeHee 5 6asioB;
— «3» BBICTaB/IsIeTCS 00yuaroieMycs, 3a 8-6 6anos,;

— «4» BBICTaB/IsAeTCS 00yuaromemycs, 3a 9-11 6annos;

— «5» BBICTaBIsIeTCS 00yUaromemycs, 3a 6osiee 12 6anios.

3ajjaHuA 1A CaMOCTOATe/TbHOH padoThl (CP)
Tembl 3cce (pedepaToB, JOK/1a 0B, COOOIIEHUI)

PasBuTtHe B3I/I10B Ha CTpPOEHYE BellleCTBa.
Mopenu cTpoeHUss aTOMHOTO fi/pa.
3aKOHOMEPHOCTU B aTOMHBIX CIIeKTpax BOZOPO/a.
ApnepHaa mozens aToMa.

OmnbiTel 3.Pe3epdopaa.

Mogens atoma Bogopoza o H.bopy.

KsanToBbIe nioctysatsl bopa.

Jlasepsl.

PN hA W=



9. Pagri0aKTUBHOCTB.

10.3aK0H paZilMOaKTUBHOTO pacriaja.

11.PafiioakTMBHBIE TPEeBpAILleHUS.

12.Crioco6b1 Hab/MIO/IeHNUST ¥ PEruCTparivy 3apsbKeHHBIX YacTHL.
13.9¢dext BaBunosa - HepeHKoBa.

14.ITonyuyeHne pafji0aKTUBHBIX U30TOIOB U UX [IPUMEHEHNe.
15.bronoruyeckoe jelCTBUE PaZMOAKTUBHBIX U3/TyYeHUM.
16.2/1emeHTapHbIe YaCTULbI.

Kontposnvpyemsbie komnetenuuu: OK 01-OK 07; J1.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurtepuu onieHKu:

OtMeTKa «5»

TI0JIHO PACKPBITO COZeprKaHue MaTepuasa

YEeTKO Y TIPaBWIbHO [JlJaHbl OTIpe/ieJIeHUsT U PACKPBITO COJiep>KaHue TIOHSATUM, BePHO
VICII0JIb30BaHbl HAyYHbIe TePMUHBI

IJ1sI 0Ka3aTe/IbCTBA MCII0/Ib30BaHbl pa3/iMuHble YMeHUsI, BbIBOZbI U3 HabOJTIOeHUM,
OTILITOB

OTBET CaMOCTOSITe/IbHBIM, UCITI0/Ib30BaHbl paHee MpHoOpeTeHHbIe 3HAHMS.

OtmeTtka «4»

PacKpBITO OCHOBHOE COJlep>kaHre MaTepuasa

B OCHOBHOM IPaBUJ/IBHO JIaHbI OTIpe/ie/IeHus IOHATUU U UCTI0/Ib30BaHbl HAyUYHbIE
T€PMUHBI.

OTBET CaMOCTOSITe/IbHbIN

orpejeneHus IOHATUM HeMO/HbIe, AOMyLeHbl He3HAUUTe/IbHbIE HapyLIeHUs
TI0C/IeIoBaTeTbHOCTH U3/I0XKeHUsl, HeOO IbIlie HeTOYHOCTH TIPY HUCTI0/Tb30BaHUHU
HayUYHBIX TEDMHUHOB WK B BBIBOZAX U 0000IT|eHUsIX

TpaBWIbHbIE U YETKHE OTBEThI HAa BOMPOCHI yTOUHSIOL[Er0 XapakTepa (Mo3uLus
TTIOHVUMAFOIIUH)

OtmeTKa «3»

yYCBOEHO OCHOBHOE COZiep>KaHue yueOHOro MaTepuasa, HO U3/10)KeHO
(parMeHTapHO, He BCerja Nnoc/jaef0BaTebHO

orpeziesieHNs IOHATUN HeJOCTaTOYHO YeTKHe

He HCII0/Tb30BaHbI B KaueCTBe [J0Ka3aTeIbCTBa BBIBO/bI U 000011[eHNs 13
HabJTt0JeHN, JOTyIIleHbl OIIMOKU MPU UX U3/I0KeHUU

JIOMy1eHbl OIIMOKK M HETOYHOCTH B MCIO/Ib30BAaHWM HAYYHOU TePMUHOJIOTHH,
onpeziesieHe MOHSATHUU

TIpaBU/IbHBIE U YETKHE OTBEThI Ha BOIIPOCHI HABOAAILEr0 U KOHKPETU3UPYIOLLero
xapakTepa (Io3ULYs KPUTHK)

OTMmeTKa «2»
OCHOBHOE cojiepykaHue yueOHOro MaTepuasia He pacKpbITO



He JIaHbl OTBEThI Ha BOTIPOCHI HABOASIIEr0o U KOHKPETU3HPYIOIIero Xxapakrepa
JIOTTyIIleHbI TPyOble OIIMOKY B OTIpe/ie/IeHUH TTOHSATHH, TTPU UCITO/Ib30BaHUU
T€PMHUHOJIOTHU.

JIabopaTopHbIie padoThI
JIa6opaTopHasi pa6ora Ne 17
Vi3yueHHe TPEKOB 3apsDKE€HHBIX YaCTHI 110 TOTOBBIM (hoTorpadusam.

[lenb: 00BACHUTE XapaKTep ABMKeHUS 3apsyKeHHBIX YaCTHI].
Oo6opyaoBanue: dhotorpaduy TPeKOB 3apsKeHHBIX YaCTHL], TOTyYeHHBIX B KaMepe
BusibcoHa, my3bIpbKOBOI Kamepe U (DOTOIMYJTLCHUH.

TeopeTHueckoe 000CHOBaHHE

[Tpu BbITIOJTHEHUM JJaHHOW J1TabopaToOpHOU paboThI CielyeT MOMHUTb, UTO:
a. JIJTMHA TpeKa TeM 0oJibilie, ueM 00JibIlle SHepPTyst YaCTHULIbI (U YeM
MeHblLLIe TUIOTHOCTb CPeJibl);

b. TomiuHa Tpeka Tem 6oJibiiie, ueM GoJIbIIe 3apsi/l YACTULIBI U UeM
MeHbIIIe ee CKOPOCTh;

C. TIpY JBVDKEHHH 3apsDKeHHOW YaCTUI[bI B MarHUTHOM TI0JIe TPEK ee
TI0JTyYaeTCsl ICKPUBJIEHHBIM, TIPUUEM PaJuyC KPUBU3HBI TPEKA TEM
6o/bIIe, yeM OOJIbITIE Macca U CKOPOCTh YaCTHUIIbI M UeM MeHbIiIe ee
3apsAv MOAY/ b MHAYKI[UM MarHUTHOTO TIOJIS:

d. wactuila ABUrasachk OT KOHIIA TpeKa C OOJIBIIIMM pafinyCOM KPHUBU3HBI K
KOHITY C MEHBIIIUM PaIdyCOM KPHUBHU3HBI (PainyC KPUBU3HBI 110 Mepe
JBYDKEHUs] YMEHbBIIIaeTCsl, TaK KaK M3-3a COMPOTUBIIEHHS CPe/IbI
YMEeHBIIIaeTCsI CKOPOCTh YaCTHULIBI).

ITopagOK BHINO/THEHUS DaGOTI)I

3adaHue 1. Ha AByX U3 TpeX Mpe/iCTaBleHHbIX BaM doTorpaduii (puc. 1,
2 1 3) u306pa>keHbl TPEKU YaCTHLI, ABWKYIIUXCSI B MarHUTHOM TIOJIE.
YKaxuTte Ha Kakux. OTBeT 0060CHYTe.

3adanue 2. PaccmoTtpurte oTorpaduio TpeKOB X-4aCTHLI,
JBUTABIIMXCS B Kamepe BusibcoHa (puc. 1), ¥ OTBeThTe Ha
JaHHbIE HYKe BOTIPOCHI:

1. B KakoM HarpaB/eHUH [[BUTA/IACH O-UaCTHUI]bI?

2. JlnuHa TpeKoB o-4aCTUL| IIpUMepPHO ofuHakoBa. O
yeM 3TO FOBOPUT?




3. Kak meHs1ach TOMIMHA TPeKa Mo Mepe ABWKeHUst yacTul]? UTo u3 53Toro
cnenyert?

3adanue 3. Ha pucyHke 2 naHa ororpadus
TPEKOB O-uaCTHL] B Kamepe BuibcoHa,
HaxO/JVBLLIENCSI B MarHUTHOM MOJI€.
OrnpegenuTe 10 3TOM (poTorpaduu:
1. ITTouemy mMeHAUCHL pajuyC
KPVBU3HBI U TOJILL{MHA TPEKOB 110
Mepe IBW)KeHUs! (-uacCTuL]?

2. B Kakyro CTOPOHY [BUTa/IMCh YaCTUL[bI?

3adaHue 4. Ha pucyHke 3 fgaHa gortorpadus Tpeka 3/eKTpoHa B
My3bIPbKOBOU KaMepe, HaXO/IUBILIeCsi B MarHUTHOM Tiosie. Oripefiesivre 1o
3TOM (hoTorpaduu:

1. TTouemy Tpek uMeeT (popMy CIUpPAIN?

2. B KakoM Hampas/IeHUM JBUTaJICs 37I€KTPOH?

3. UTO MOrJ/10 NOCTY>KUTh IPUUMHOMN
TOT'0, YTO TPEK 3JIeKTPOHA Ha PUCYHKe
3 ropasfio AJIMHHee TPEKOB (- YaCTHL]
Ha pUCyHKe 2

Koutponupyemsle kommerenumu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu ouieHku:

— OreHKa «5» CTaBUTHCS, €C/IU YYall[ANCs BBITIONHSET paboTy B MOIHOM 0O0beMe C
cobmoieHieM HeoOXOAWMOM  T10C/Ie[IOBATe/TbHOCTH TPOBE/IEHHsI OIBITOB U
W3MepeHW;  CaMOCTOSITe/IbHOM  pallMOHa/JIbHO  MOHTUDYeT  HeoOXOAUMbIe
o0opy/IoBaHKe; BCe OTBITHI IPOBOAUT B YCJIOBHUSX M Pe)KUMaX, 00ecTieurBaroIuxX
ToJTyueHure TIPaBUWIbLHBIX Pe3y/IbTaTOB U BBIBOZIOB; COOMOaeT TpeOOBaHUS TIPaBU
6e30IacHOCTU TPY/la; B OTUeTe MPaBUIBHO M aKKypaTHO BBITIOIHSET BCe 3allvCH,



Tab/UI[bl, PUCYHKH, YepTeXKd, TpadyKW, BLIYKUC/IEHWS; TPAaBUIBHO BBITIOHSET
aHa/iu3 MOrPeIIHOCTeM.

— OreHKa «4» CTaBUTCS, €C/TA BBITIOJIHEHBI TpeOOBaHUs K OIIeHKH «5», HO ObLTH
JOTTyIIleHbl /IBa-TPH HejoueTa, He Oosee ofHOW Herpyboi OLIMOKH W OJHOTO
Hezoyera.

— OueHKa «3» cTaBUTCS, ecnd paboTa BBIMOJIHEHA He TIOJHOCTBIO, HO 00beM
BBLITIOJIHEHHOW UaCTH TaKOB, I03BOJIET TOJyUYUThb TIpaBU/IbHbIE pe3y/abTaThbl U
BLIBO/IBI: €C/TU B XO/Ie TIPOBE/IeHHsI OTIbITa Y U3MepeHU ObITN JIOMyIIeHbl OIITMOKH.
— OmeHka «2» CTaBUTCS, eciu paboTa BBIMOJHEHAa He TIOJHOCTBIO U 00beM
BBITIOJTHEHHON YacTh paboT He TI03BOJIAT CJesiaTh TMPaBU/IbHBIX BBIBOZOB: €C/iH,
OTIbITHI, U3MePeHHs], BEIUKMCIeHUs], Ha0/Ir0[eHusT TIPOM3BOANINCH HEPaBU/IBHO.

KonTtposibHast pabora Ne 6
ITo pa3geny «J/ieMeHTbI KBAHTOBON (QU3NKI»

Bapwuamnr 1.
aiiTe xapaKTepUCTUKY (PU3NUECKOTO SIBJIEHUS: aHHUTHJISILIUSL.
[aniTe XapakTepyuCTHKY 3aKOHA paJMOAKTUBHOIO pacraja.
Kakyro MakCcUMasibHY10 KHHETUUeCKYI0 SHEPTHI0 UMEIOT 3/1eKTPOHbI, BLIDBAHHBIE
13 okcuza 6apus, ipu 061yueHuu cBeToM ¢ yactoroi 1015 I'y?
Bapuanr 2.
HanTe XxapaKTepUCTUKY MIaHeTAPHOU MOZIe/TM CTPOEHHUS aTOMa.
[aliTe XxapaKTepuCTUKY (hU3UUECKOr0 YCTPOMCTBa: (hOTO3/IeMEHT.
AKTHBHOCTb PaIMOAKTUBHOIO 3/IeMeHTa YMeHbIIW/Iach B 4 pasa 3a 8 cyrok. Haitu
nepuo/ ToJjiypacnaza.
Bapwuanr 3.
[aiiTe xapaKTepuCTUKY MOJIe/TU CTPOEHUsI aTOMHOTO si/ipa.
[aiiTe XapaKTepuCTUKY Teopyuu DWHILITelHa A5 poTosddekTa.
Havity yactoty usnyueHnus, Macca ()OTOHOB KOTOPOT'O paBHa Macce MOKOsI
5J71eKTPOHA?
Bapwuanr 4.
[aiiTe xapaKTepUCTUKY KBAaHTOBOM MO/ie/Id CTPOEHUsT aToMa.
[aiiTe XapaKTepUCTUKY T€OPUU OTHOCUTETHLHOCTH.
Hairtu sHepruto cBsi3u sijpa gevrepusi 21H?
Bapuanr 5.
[aiiTe XapaKTepUCTUKY (DU3MUYECKOTO0 SIBJIEHUS: TePMOSiiepHast peakLys.
[aiiTe XapakTepuCTUKY (hU3MUeCKOro YCTPOUCTBa: KaMepa BusibcoHa.
Omnpegenvre 3Heprvi0 GOTOHOB, COOTBETCTBYIOIIMX HauboJ/iee ATMHHBIM BOJTHAM
BUIMMOM UacTH criekTpa 760 HMm.
Bapwuasr 6.
[aviTe xapaKTepUCTUKY (DU3UUYECKOT0 SiBJIeHUs: (POTO3(PGEKT.
[anTe XapakTepuCTHKY (PU3MYeCKOro YCTPOUCTBA: CYETUMK ['elirepa.



Harmiure peakifuto, eciu mpyu bombapaupoBke 6opa 105B HeliTpoHaMu 13
obOpa3oBaBIIIerocs siipa BLIOpachIBaeTCs anb(ha-yacTHIIa.
Bapuanr 7.
[lanTe XapakTepuCTUKY (PU3UYECKOTr0 SIBJIEHUS: PAMOaKTUBHOCTb.
[aniTe XapakTepuCTUKY (PU3MYEeCKOr0 YCTPOUCTBA: J1a3ep.
Havitu kpacHyto rpanuuy ¢poTto3ddexra A1 Kaaus.
Bapuanr 8.
[HaniTe XxapakTepucTUKy runote3ssbl [11aHka.
[aliTe XxapaKTepuCTUKY (hU3MUECKOTr0 YCTPOMCTBA: siZiepHbIA peakTop.
Kakasi sHeprus BbiJjeisieTcsi Ipy peakLuu:

31H + 21H 42He + 10n?

KonTpompyemslie komnerennuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu oLieHKuU:

- «b» cTaBUTHCS 3a pabOTY, BHITTOIHEHHYIO ITOTHOCTBIO Oe3 OIIMOO0K M HeI0UeTOB.

- «4» CTaBUTBLCA 3a pabOTY, BLIMOJHEHHYO MTOJIHOCTBIO, HO MPU HA/TMUMHU B HEl He
bomnee ofHoM rpyOoii U ofHON Herpybol OmMOKK U OAHOTO HejoueTa, He Gosee
Tpex HeJl0UeTOB.

- «3» CTaBUTHCS, €C/IM CTY/IeHT TPABUWILHO BBITIOJHUI He MeHee 2/3 Bcell paboThI
WIH IOy CTU/ He 6ojiee ofHOM rpy0oit OlIMOKY U BYX HEZ0UeTOB, He Oosiee OAHOM
rpy6oii u ofHOI Herpyboit ommbOku, He Gosiee Tpex HerpyObIX OIIMOOK, OJHOM
Herpy0oii oIMOKY U Tpex HeJ[0UueTOB, MPU HaIMUuK 4-5 He/[0ueToB.

- «2» CTaBUTbCS, €C/IU YMCJIO OLIMOOK 1 HeI0UeTOB TIPEBBICHIO HOPMY OLIEHKH «3»
WM TIPaBWIBLHO BBITIOJIHEHO MeHee 2/3 Bceid paboThI.



Tabuuna 3 - ®opma uH(OPMALIMOHHON KAapThl 0AaHKA TeCTOBBIX 3a/laHUI

HaumeHnoBanue Bcero KosmuectBo dopm T3 KoHTtponvpyeMmsie
paszesos T3 OTKpbITOro | 3aKpbLITOrO Ha YnopszpoueHue KOMIIeTeHIIUU
TUIIA TUIIA COOTBETCTBHE
Pa3zaen 1. MexaHuKa 3 3 OK 01-OK 07; JI.1.-
JI.6.; M.1.-M..6,;
I1.1.-I1.7.; JIP2, JIP4,
JIP23, JIP30
Paszpgen 2. MosieKy/1sipHast 2 2 OK 01-OK 07; JI.1.-
¢u3nKa 1 0CHOBBI J1.6.; M.1.-M..6.;
TepMOAUHAMMKHU I1.1.-I1.7.; JIP2, JIP4,
JIP23, JIP30
Pazpen 3. 5 5 OK 01-OK 07; JI.1.-
JJ/IeKTPOJUHAMHUKA JI.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30
Pa3pen 4 Kosedbanusa u 2 2 OK 01-OK 07; JI.1.-
BOJIHBI JI.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30
Paszpen 5. OnTuKa 1 1 OK 01-OK 05; JI.1.-
JI.6.; M.1.-M..6,;
I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30
Pa3aen 6. Di1eMeHThI 1 1 OK 01-OK 07; JI.1.-
KBaHTOBON (pu3nKu JI.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30




ITepeuenn BompocoB (3ajau)
AJIS1 IPOMEXXYTOYHOU aTTecTanum (3K3amMeH/3a4er)

TeopeTnueckue BONPOCHI
1. Mexanuueckoe paBrKeHWe. OTHOCUTE/NBHOCTh [BWXKeHus. CucreMa OTCYeTa.
MarepuasibHas TOUKa.
2. PaBHOMepHOe W paBHOYCKOPEHHOE TPSIMOJIMHEWHbIE NBWXeHUs ((popMysbl U
rpayKy, ONMUCHIBAOIIIME [JaHHBIE IBVKEHMUS]).
3.  [BwXKeHue 1Mo OKPY>KHOCTH C TIOCTOSTHHOM T10 MO/IyJ/T0 CKOPOCThIO. KrHemMaTuka
[BIDKeHUS KOJIeCHOM TIaphl.
4. Cwuna. Macca. 3akoHbl Hbr0TOHa.
5. 3aKoH BCeMUpHOro TArorteHus. ['paButanonHoe mosie. Cuna Tsokectu. Bec u
HEBeCOMOCTb.
6. Cwa ynipyroctu. Cuna TpeHus.
7.  VMnynbc Tena. 3aKOH COXpaHeHUs! UMITY/IbCa U PeaKTUBHOE JIBUKeHNUe.
8. Pabota u MomHOCTb. MexaHWuecKast 3Heprusi U eé BU/bl. 3aKOH COXPaHEHUsI
SHEepPruu.
9.  OcHOBHBI€ TOI0KEHUST MOJIEKYIIPHO-KUHETUYECKOM TeOpUU rasa.
10. OOwbsicHeHMe arperaTHbIX COCTOSIHAM BelleCTBA HA OCHOBe AaTOMHO-
MOJIEKY/ISIPHBIX TIpe/ICTaBIeHUMN.
11. TemnepaTypa, KaK Mepa CpefjHed KHUHETUUYeCKOW SHePrUy XaOTUUHOTO JABKEHUS
MoJieKy1. TepMoarHaMUuecKasi 1ikaia Temrepartyp. AOGCOMIOTHBIN HY/Tb.
12. Mopens npeansHoro rasa. OcHosHoe ypaBHeHre MKT.
13. HacelieHHble ¥ HeHachlleHHbIe napbl. Biia)kHOCTh Bo3ayxa.
14. Mopenb cTpoeHUst XUAKOCTU. IIOBEepXHOCTHOe HaTs)KeHWe U CMauyvBaHUe.
KanunispHsle siBieHUs.
15. Mopens cTpoeHus TBEPAbIX Ten. MexaHWuecKre CBOKMCTBA TBEPBIX Tell.
16. BHyTpeHHsist 3Heprus U crocoObl eé u3mMeHeHus1. [1epBbiii 3aKOH TePMOIWHAMUKH.
17. TlpuHuun peuctBus TeroBor MammHel. KIT/I TeryioBoro ABuraresisi.
18. BsaumopencTBue 3apsUKeHHBIX Tesl. DJeKTPUUYEeCKUH 3aps. 3aKOH COXpaHEeHUs
3JIeKTPUYECKOro 3apsifa.
19. 3akoH Ky/oHa. DyekTprueckoe IoJjie ¥ ero xapakTepuCTUKU.
20. Onekrtpuyeckas 6MKOCTb. KOHeHcaTophblI.
21. TlocTosiHHBIM 37eKTpuuyeckud TOK. Cuia TOKa, HanpsbDKeHWe, 3J/IeKTpUUYecKoe
COTIPOTUBJIEHME.
22. IlapannenbHoe U roc/ief0BaTe/IbHOEe COeIMHeHNe TIPOBOJHUKOB
23. 3akoH Owma /151 yyacTKa 1[efu ¥ moaHoM 1jenu. 3/JC UCTOUHMKA TOKa.
24. PaboTa 1 MOIIHOCTb TTOCTOSTHHOTO TOKa. 3akoH J>koyisi-JleHtia.
25. TlonyrpoBOAHUKH. CobcTBeHHast 5 TpyUMecHast MPOBOJAVMOCTHU
TI0/TYTIPOBO/HUKOB
26. MaruHuTtHOoe 1osie. MarHuTHoe 110J1e TTOCTOSTHHBIX MarHUTOB U MarHUTHOE 110J1e
TIPSIMOr'O TOKa.
27. WVIHAayKUMsi MarHATHOTO MOJ1sl. MarHUTHBIN TTOTOK.
28. Cwuna Amnepa. 3akoH Amriepa.



29. fIBneHue 3/1eKTPOMarHUTHOM WHAYKLWY U 3aKOH 3JIEKTPOMarHUTHOM UHAYKLWA
®dapages.

30. IIpaBuio JleHia.

31. BuxpeBoe 3/1eKTprUecKoe 1oJie.

32. Camounpaykuus. 1C camouHAyKUuU. HAYKTUBHOCTb. DHEPrusi MarHUTHOIO
TI0JIS1.

33. MexaHuueckue KojiebaHUs U UX XapaKTepUCTUKU.

34. CBobOo/iHbIe U BEIHYK/IeHHbIe Konebanus. PesoHaHc. KosiebaHusi MOCTOB.

35. TlpeBpaiijeHre 3HEPryuy TP KoJsiebaTeTbHOM JIBYKEHHHU.

36. MexaHuueckue BOJIHbI. Bu/bl BOJIH XapaKTepUCTUKU BOJIH. 3BYKOBbIE BOJIHBI.
37. CBo0Oo/iHbIe 3/IeKTPOMAarHuTHBIE KojiebaHUsi B KOHTYpe. [IpeBpaiiieHre SHepruu
B KosiebaTesibHOM KOHTYpe. @opmyJsia ToMcoHa.

38. IlepemenHsbii TOK. [lo/lyyeHre mepeMeHHOr0 TOKa

39. AKTMBHOe COTNpPOTHUBJ/IEHHE B LIE[U EPEMEHHOr0 TOKa. [lelCTByoIMe 3HaUeHUsT
TOKa U HarpspkeHUs. MOIHOCTb [TepeMeHHOI0 TOKa.

40. KaryliliKka UHAYKTABHOCTH B LU [IePEMEeHHOr0 TOKa.

41. KoHzeHcaTop B Lierny rnepeMeHHOro TOKa.

42. Tpaucdopmarop. [Tepesaua u pacrpe/iesieHye 3/1€eKTPOIHEPIUH.

43. OJleKTpOMarHurtHoe TIi0jie U 3JIeKTpOMarHuTtHele  BoJIHBL.  CKOpOCTH
57IeKTPOMAarHUTHBIX BOJIH.

44, ®dusnyeckre 0OCHOBbI PAJMOCBA3H.

45. DnekTpoMarHuTHas Tip¥poga cBeTa. CKOpPOCTb CBeTa. 3aBUCHMOCTb MEXAY
JJTMHHOM BOJTH U YaCTOTOM 3/IeKTPOMarHUTHBIX KOsieOaHMiA.

46. 3akOH oTpakeHUs U IpesioMyieHus cBeta. [lo/iHOe oTpakeHue cBeTa.

47. WVuTtepdepeHLus cBeTa, AUPPaKIUs CBeTa.

48. [ducrmepcusi cBeta.

49. Tlonsipu3auus cBeta.

50. IlIkana 5/1eKTpPOMarHUTHBIX U3/TyUYeHHUH.

51. KeaHtoBas npupoza csera. Ksantosas rurnoresa IInaHka.

52. ®oroaddexrt, ero 3akoHbl. [IpumeHeHue potosddekra.

53. YpaBHeHue DuHIITeNHA 47151 GOTO3(PPeKTa.

54. Mopenb atroMa Pe3epdopaa v bopa. YpoBHM 3Hepruu B atoMme. U3nyueHue u
TIOTJIOL|eHVe SHepruu aToMoM. KBaHTOBaHNe SHepruu.

55. [TIpuHUMN AeMCTBUS U UCIO/b30BaHMe Jia3epa.

56. PajguoakTUBHBIE U3/TyYeHHs U UX BO3JEMCTBHE Ha )XKUBbIE OPraHU3MBbI.

57. CocTtaB aTOMHBbIX sifiep. S1aepHbie cumbl. JledeKT MacChl. DHEPryst CBSI3W aTOMHBIX
szep.

58. SApepHble peakiiu. JHepreTUYeCKUM BbIXO/, si/lepHOW peaklyu. 1lernHast peakuysi
J\e/leHusl.

59. TepmosiiepHble peakLu



KauecTBeHHBbIe 3a/jaUuu
1. Benocumneauct efeT 1o POBHOW Mpsmour gopore. Kakue pgeTanyd Benocurieza
JIBDKYTCS OTHOCUTEBHO 3€MJ/IM 0 NPSIMOJIMHEMHBIM TPAaeKTOPUSIM, a Kakhe — MO0

KPUBOJIMHEUHBIM?

2. OT Kakoul CKOpPOCTM — CpeJHed WIA MrHOBEHHOWM — 3aBHUCUT CTelleHb
TIOBPEeXKIeHUs aBTOMOOH/ISI TTPY aBapUHHOM CTOJIKHOBEHHH C TIPENSITCTBUEM Ha CBOEM
yTH?

3. JlBa moe3ga UayT HaBCTpeuy APYT APYTY: OJUH — pa3rOHsIeTCS B HallpaB/IeHWH Ha
ceBep; APYrou — TOPMO3WUT B IO’KHOM HaripaBjieHUM. Kak HarpaBiieHbl yCKOpeHUs
10e3/10B?

4. Tpu Tena GpoIlieHbI Tak: TIepBoe — BHU3 O6e3 HauabHON CKOPOCTU, BTOPOe — BHU3
C HayaJIbHOU CKOPOCTBIO, TpeTbe — BBepX. OMHAKOBBI JIM YCKOPEHUS 3TUX Tes?

5. ABnsercs MM JNWHEMHass CKOPOCTb MOCTOSSHHOW BeIMYMHOM TIPU PaBHOMEPHOM
[BUKEHUU TeJla TI0 OKPYKHOCTU?

6. [ToueMy Henb3s1 mepeberath yAUIly miepefi OIU3KO UAYIITUM TPaHCTIOPTOM? B uem
TIPUYKHA TOTO, YTO BOJUTE/Ib HE MOXKeT Cpa3y OCTaHOBUTb aBTOMALLIUHY?

7. BapoH MioHxray3eH yTBepyKaj, UTO BbITAL[WI caM cebs u3 60sioTa 3a BOJIOCHL
O60ocHOBaTh HEBO3MOKHOCTh 3TOTO.

8. Terioxon NMpy CTOMKHOBEHUH C JIOJIKOM MOYKET TIOTOIUTE ee 6e3 BCAKUX sl cebst
noBpexxaeHni. Kak 3To corsiacyeTcsi C paBeHCTBOM MO/yJiel CUJT B3aUMO/IeCTBUS?
9. Kakad cusia 3acTaBiisieT 3eMJIt0 U Jpyrye IylaHeThbl ABUraTbCsl BOKPYT CosHLa?
10.Mexnay AByMsl TejlaMd [EMCTBYeT CWIa BCEMUPHOro TaroteHus. Eciyv maccy
OZIHOTO U3 TeJl YBeJIMYUTh, HalIpuMep BABOE, a PACCTOSTHUE MeXK/y TeJlaMU COXPaHUTh
TIPEXXHUM, TO U3MEHUTCS JIU CUJIa TATOTeHUsI MexXly HUMU? Ec/ii U3MeHUTCs, TO Kak?
11.TIpuTsirvBaeTcst 1 3eM/Isl K BUCSIIIEMY Ha BeTKe si0/I0Ky?

12.MimeeT 1 Bec OpyCOK, Jiexkaliiii Ha crosie? lazaroiiuii co cTosa?

13.TTouemy najarOT Ha 3eMJIFO Karyiv JOXKAs1, KPYIIUHKY rpaja?

14.Korpa BO3HUKAOT CHJIbI TPEHUS TIOKOSI? CUJIbl TPEHUS CKOJIbXXEHUS? CUJIbI TPEHUS
KaueHus?

15.1IpuBesuTe ipuMepsbl, KOrja TpeHue BpeJHO U Korja I0/1e3Ho.

16.Ha cTonvike B BaroHe roes/ia jiexkaT Kopobka KoHpeT u 516;10k0. [Touemy B Hauase
NBIDKeHUsT sI6JI0KO TIOKaTWUIOCh Ha3aj, (OTHOCHUTEeNMhHO BaroHa), a KopobOka KoHdeT
ocTanach Ha Mecre?

17.TToueMy myJis, BbUIETEBIIIAst U3 PY>Kbsi, HE MOKET OTBOPHUTH JIBEPh, HO TIPOOMBAET B
Hel OTBepCTHe, TOr/Ja Kak [laBJieHHeM Masblia ABePb OTBOPUTH JIETKO, HO MPO/e/iaTh
OTBEPCTHE HEBO3MOXKHO.

18.CoBepimiaer i paboTy cua TsDKeCTH, JeHCTBYHOIIAs Ha KHUTY, JIeXKAI[yl0 Ha
crosie?

19.Manpurk B ofHOM ciydae miporiesn 100 M, a B pyroM — Tpo0exkasn Takoe ke
paccrosgHue. OMHaKOBbIE /I MOLLIHOCTU OH pa3BUBas?

20.KameHb OpoiiieH BepTHKa/IbLHO BBepX. Kakue TipeBpaltieHUsi SHEPTHUU TTPOUCXO/IST
TIpY T0J1eTe KaMHs?

21.J1erKOBOM ¥ IPY30BO aBTOMOOW/IN ABMKYTCS C OZJMHAKOBLIMU CKOpocTsMu. Kakoit
13 HUX obsaziaeT Oosblilell KWNHEeTUUeCKOW SHepPruei?



22.Bofa KAMUT B OTKPBITOM cocyze. VI3MeHUTCs M Macca KUJKOCTU BO BpeMs
KUTIeHUs1?

23.YeM 006BsICHSIETCS pacTIpOCTPaHeHHe B BO3Zyxe 3araxoB OeH3WHa, AYX0B U APYTUX
Bell|eCTB?

24.Kak U3MEHUTCS JiaBjieHue W/lea/IbHOTO rasa Ipy YBeJMYeHUU KOHLIEHTpAaLuU ero
MOJIEKy/l B 2 pa3a, eC/lyd CpeJHssl KBaJpaThuyHas CKOPOCTb MOJIEKYJ OCTaeTCs
HeW3MeHHOM?

25.Ha uTo pacxoayetcsi 6oJibllle 3HEPryUU: Ha HarpeBaHHe BOJbI UM aTlFOMHUHHEBOMN
KaCTPHO/IM, eCJIU UX MaCChbl OJMHAKOBBI?

26.ITouemMy >xejie3Hble €Uy CKOpee HarpeBatOT KOMHATY, YeM KUPITUUHbIe, HO He TakK
JIOJITO OCTAKOTCH TEerJIbIMUA?

27.MO>XHO /1 B MeIHOW KaCTPOJIe PacIlylaBUTh CTaIbHYIO JieTasb?

28.B KakoMm cjiydae MOXKHO TIOJIyUdTh OOJibIllee KOJUUYECTBO TEIUIOThI: CKuras 1 Kr
6eH3rHa WK 1 KT KAMEHHOT'O YTJist?

29.Kak € TMOMOLIBKD KOMHATHOTO TepMOMeTpa OmpeJeauTb OTHOCUTEIbHYIO
BJI&)KHOCTb B MOMeLL[eHUU?

30.ITouemy mpu TiepeBo3Ke OeH3WHA U IPYTHX JIETKO BOCTUIAMEHSTIOLIUXCSI BEIIeCTB K
LMCTepHe MPUKPEIUISIOT MeTa/JINueCKYHo 1ellb, KaCaroLyrCsl 3eM/Iu?

31.. Kak u3MeHUTCs1 CUia B3aUMO/IeHMCTBUS IByX TOUEUHBIX 3/IeKTPUUeCKUX 3apsi/ioB
TIPY YMEHbIIIeHUY PaCcCTOSTHUSI MeXX/1y HUMU B 2 pa3a? BribepuTe npaBuibHbBIN OTBET.
32.Pa3mepbl MeJHOTO Y »KeJie3HOr'0 MPOBOJOB OJAUHAKOBbI. COIPOTUB/IEHHE KAKOr0O
TpoBo/ia OoJIbIIIe?

33.HarpsbkeHre Ha KOHLaX IPOBOJHUKA yBeJUUYWIM BABOoe. Kak M3MeHuWach cuia
TOKa, NMPOTEKAIOIIero B MPOBOJHUKE?

34.YeM omaCcHO KOPOTKOEe 3aMbIKaHUe 3/IeKTPUYECKUX TIPOBOJOB?

35.I1puBeiviTe MpHUMePhI UCTIOIH30BaHUS TEIJIOBOTO JEMCTBUS TOKA B OBITY.
36.ITocnegoBaTelbHO COeJMHEHHbIe MeHasi U >Keje3Hasl MPOBOJIOKHM OJWHAKOBOU
NJIMHbI U CeYeHUs] MOJK/IKOYEHbl K aKKyMy/siTOpy. B KakoWl W3 HHUX BBIJEIATCS
OoJibiliee KOIMYECTBO TETJIOTHI 3@ OZMHAKOBOE BPeMsI?

37.1ToueMy BOKDYT 3JIEKTPOJIMTA HET 3/IeKTPUUYECKOrO TIO/sl, XOTS BHYTPU €ro
MMEIOTCS 3apsiKeHHbIe UOHBI?

38.Kakoro Tvra — 3/1eKTPOHHasi WM AbIpoYHasi — Oy/ieT MpOBOIMMOCTb repMaHHus,
ec/id K HeMy 100aBUTh B HEOO/BILIKMX KOJMUYECTBAX LIUHK?

39.Kak B3auMOZIeMCTBYIOT TOKH, HarlpaB/IeHHbIE TaK, KaK YKa3aHO Ha pUCYHKe?

® O ® ®

40.Kak n3MeHUTCsl cuia Amriepa, JeWCTBYOLas Ha MPSMOJIMHEUHBIA TTPOBOJHUK C
TOKOM B OZJHOPOZHOM MarHWTHOM M0Jie TPY YBEeJIMUEHUU CUJ/Ibl TOKa B MPOBOJJHUKE B
3 pa3a? [IpoBO/IHUK pacIio/ioKeH MepreHIUKYISIPHO BEKTOPY UHAYKIUU.

41.Kakue 3aTpygHeHHS BCTpeTWIa Obl 3/IEKTPOTeXHHWKa, ecid Obl BO3AyX ObLI
XOPOIIWM MPOBOJHUKOM 3/IEKTpUYeCcTBa?

42.KakK W3MEeHUTCS Cu/a, AeMCTBYIOIIasi Ha MPSIMOJIMHENHBIM TTPOBOJHUK C TOKOM B
O/IHOPO/IHOM MarHUTHOM TIOJie TIPU YBeJIMUEHUM WHAYKIWU MarHUTHOTO TIOMsSl B 2
pa3a? [IpoBojHHK pacriosioXKeH nepreHIUKYJ/ISpHO BEKTOPY MHAYKLWU.



43.B 37eKTPUYEeCKYHO Lielb BK/IFOUEHa KaTyIlKa, M0 KOTOPOW MPOMYyCKarT CHadasa
TIOCTOSTHHBIM, a 3aTeM IepeMeHHbIN TOK. B KakoM cTydae KaTyIlKa HarpeeTcst 0o/biie?
44.00bsICHUTE TIPOMCXO0KAEHUEe COJTHEUHBIX U JTYHHBIX 3aTMEHUM.

45./13mepeHusi MOKa3aid, UTO AjIMHa TeHU OT Mpe/iMeTa paBHA ero BbicoTe. KakoBa
BbIcOoTa COJ/THLIA HaJl TOPU30HTOM?

46.Ha pucyHke n300pa)keHO mpesioM/ieHHe Jyua CBeTa Ha rpaHuiie AByx cpef. Kakas
cpejia ONTHYecKu Oosiee T/IOTHAsT?

T
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47.¥Yron Mexay MnafaroliuM U OTPakKEHHbIM jyuyamu cocrtassser 50°. Ilox kakum
YIJIOM K 3€pKasly TajiaeT CBeT?
48.KakuM 00pa3oM YCTpaHsIIOTCS TaKve HeJ0CTaTKH TJa3a, Kak O/JM30pyKOCTh U
JaJIbHO30PKOCTh?
49.06mbsACHUTE, UeM BbI3BaHA pafly’KHast OKpacKa MbITbHBIX ITy3bIpeii?
50. Kakum 06pa3oM MOXXHO OOBSACHUTH OTKJOHEeHHe KOMEeTHBIX XBOCTOB TIpU
TIPOXOXKAeHUN KoMeThl BOM3u ComHia?
51. JlaBneHue CBeTa Ha UEPHYI IOBEPXHOCTh B [IBa pa3a MeHbIle, 4YeM Ha
6enyto. [Touemy?
52. [Ilpu 6Ge300/1auHOM HeOe HOUM OOBIYHO XOJIOAHEEe, UeM MPU 00auHOM.
[Touemy?
53.KakoB cocTtaB u3orornoB HeoHa “°’Nej, *'Nejy u *Nejp? UTO XapaKTe€pHO s
W30TOMNOB OZHOT'O 3/ieMeHTa?

PacuéTHble 3agaun
1. ABTOMOOW/IbL yZansgeTcss OT MOCTa, JABWTasiCb PABHOMEPHO U
TIPSIMOJIMHEMHO CO CKOPOCTBIO 72 KM/U. Ha KakOM pacCTOSIHUM OT MOCTa OKaKeTCsl
aBToMOoOU/Tb uepe3 10 ¢, ec/ii B HauabHbIF MOMEHT BpeMeHU OH HaXO[W/ICS OT Hero
Ha pacctossHau 200 m?
2.KakoB Mofly/ib BeKTOpa YCKODeHUs aBTOMOOW/IS TpPU TOPMOXXEHWU, eC/TU TIpH
ckopoctd 108 Km/4u Bpems IOJTHOr0 TOpMOXKeHus 15 ¢?
3. DJIeKTpPOomnoe3/l, OTXOAAIIAN OT CTaHLUM, B TeueHWe 0,5 MUH JBUTa/ICs
¢ yckoperueM 0,8 m/c’. Onpejenure myTh, KOTOPLIA OH MPOILE 3a 3TO BpeMs, U
CKOPOCTb B KOHL|e 3TOr0 MYyTH.

4. PacckakuTe O [JBIDKEHWHM Tejla, TpadHK IMPOEKIUH YCKOPEeHUS
KOTOpOT0 M300pakeH Ha PHUCYHKe.

5. PacckakuTe O [IBIWKEHWM Tejla, TpadUK MPOEKI[UH CKOPOCTH
KOTOPOT0 M300pa’keH Ha PUCYHKe

U, M/CA
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6. Teno ymnaso c BbIcOThI 45 M. OmipezieiuTe BpeMs IaJieHusl.



7. ABTOMOOU/Tb JBMKETCS T10 3aKPYT/IEHUIO OpoTy pagrycoM 120 M co
CKOpOCThIO 36 KM/U. UeMy paBHO IIeHTPOCTPEMUTE/IbHOe YCKOPeHre aBTOMOOWIs?

8. Cua 60 H coobuaer Teny yckopenue 0,8 m/c’. Kakas cuma cooOIyT
5TOMY Tejly YCKOpeHwue 2 M/C*?
9. [Ipy>xuHa ¢ ko3¢ duimentom xectkoctu 100 H/m mop mevicTBrem

HEKOTOPOM CWJIbl YZJIMHWIAch Ha 5 CM. KakoB KO3((ULMEHT >KeCTKOCTU ApPYrou
TIPY’KMHBI, KOTOpasi Mo/ JeMCTBUEM TOU »Ke CHJ/IbI yAJIMHUIach Ha 1 cM?

10. KakoBo paccrosinue mexay mapamu maccor 100 Kr KaxKAbld, eciu
OHM TIPUTSTUBAIOTCS APYT K APYry C cuaou, pasHou 0,01 H?

11. Bec nepepsinHoro siquka 400 H. UToOb! ero cIBUHYTH C MecCTa, T10-
TpeboBaiock npunoxuth cuay 200 H. Ornpenenute Ko3hdULIeHT TpeHUs.

12. [IBa 11apyvKa OJWHAKOBBIX MAacC paBHOMEPHO KaTATCAd II0 CTOJIY.
CkopocTh nepBoro mapuka 1 m/c, CKOpoCTb BTOPOro Liapvka — 2,5 m/c. MIiyJibC
KaKOT0 1l1apyKa 0osbliie ¥ BO CKOBbKO pas?

13. Ompegenvre paboTy, COBepIillaeMyt0 TIpU MOZbeMe Tejla MacCou 4 KI' Ha BBICOTY
120 cm.

14. CamocBasn mpu repeBo3Ke Tpy3a pa3BuBaeT MoinHOcTb 30 kBT. Kakasi pabota
CcoBepIIaeTCcsa UM B TeueHue 45 MUH?

15. Ha npyskune nozagerieH rpy3 300 Kr, Mo/, AeliCTBMEM KOTOPOr0 OHA YA/ IMHU/IACh
Ha 6 cM. OnipeziesivTe SHEPryr0 e(OpPMUPOBAaHHOW MPY>KUHBI.

16. Kamenn, OpoIieHHBIN C MTOBEPXHOCTU 3eMJ/IM CO CKOpocThio 10 M/c, B BepxHei
TOUKe TpAaeKTOpuu 00/ajan KuHeTHueckoW sHeprueit 5 k. OmpemenuTs Maccy
KaMHS.

17. Temno 6GpoiieHO BepTUKaIbHO BBEPX CO CKOpocThio 20 mM/c. Ha Kakoii BbICOTe ero
KUHeTHYecKasi S3Heprus Oy/ieT paBHa MOTeHIAaTbHON?

18. Omnpepenvte MacCy OJHOM MOJIEKY/TY BOJBI.

19. B cocyge Haxogutcs ra3 ripu temreparype 273 K. Ornpegenvre CpenHior
KUHETHUYEeCKYH0 SHePrui0 XaOTUUueCKOro JBWKeHUsI MOJIeKyJ1 rasa.

20. /IBa 0gMHAKOBBIX TOUEYHBIX 3aps/ia B3aMMO/JENCTBYIOT B BakyyMe c cumou 0,1 H.
Paccrosinue mexay 3apsijiaMmy paBHO 6 M. HaliTH BeTMUKHY 3TUX 3aps/i0B.

21. B HekoTopou Touke mosis Ha 3apsj 3 HKn peiictByer cuna 0,6 mxH. Hatitu
HaTpsKEeHHOCTD T0JIS1 B 9TOM TOUKe.

22. B macriopte KoHAeHcaTopa ykKa3aHo: «150 Mk®, 200 B». Kakoii HaubombImii
JOTTYCTUMBIHY 3/IeKTPUUECKUM 3apsij, MOXKHO COOOIIUTEL JAHHOMY KOHJJeHCaTopy?

23. Haugute »5SKBUBa/JIeHTHYIO eMKOCTb cxeMmbl, ecim Ci=2MKD, C,=1MKD,
C3=3MKD

24. KonpgeHcatopy eMKocThio 10 MK® coobuqumm 3apsia 4 MkKn. KakoBa sHeprus
3apsUKeHHOr0 KOH/ZleHcaTtopa?

25. CoIpoTHB/IeHHe aJTFOMUHUEBOro MpoBoja JiuHou 0,9 kM u ceueHrem 10 mMm?
paBHO 2,5 Om. Onipeziesiite ero yzeibHOe COIPOTUBJIEHNUeE.

26. PaccuuraiiTe cuny TOKa, MPOXO/ILEro mo MeAHOMY MpoBoAy AnvHou 100 M u
TUIOIA/[bI0 TIOTIepPeUHOro ceyenust 0,5 MM” ITpy HanpsbkeHuu 6,8 B.

27. OmnpepenuTe CONMPOTUB/IEHHUE 3/IEKTPUUYECKOM JIaMIIbl, CH/Ia TOKA B KoTopou 0,5 A
ripy HanpsbkeHuu 120 B.



28. HaiiguTe conpoTHBIeHre 0OMOTKYA aMIlepMeTpa, CHjia Toka B KOTopoi paBHa 30
A nipu HaripsbkeHur Ha 3axkumax 0,06 B.

29. Haiigure ob1iee conpoTtuBiieHue ey, eciv R;= 4 OM, R,=12 Om, R3=5 Om, R4
=11 Om.

30. AxkkymynsaTop motonukiaa umeetr 3IC 6 B u BHyTpeHHee comnpotusieHue 0,5
Om. K HeMy noakIroueH peoctar cornpoTuBieHuem 5,5 OM. Haipure cuny Toka B
peocrare.

31. OrmpenenuTte CUIy TOKa MPU KOPOTKOM 3aMblKaHuM 6atapeiiku ¢ 31C 9 B, ecru
TIPU 3aMbIKaHUM ee Ha BHellHee conpoTuBieHre 3 OM TOK B LieTid paBeH 2 A.

32. B crivpanu 3/1eKTPOIVIMTKY, BK/IFOUEHHOW B PO3€eTKY C HarpsbkeHueM 220 B, mpu
cusie Toka 3,5 A Bbiienmnock 690 kK/Ik TeroTel. CKOIBKO BpeMeHH Oblia BK/IHOUeHa
B CeTb IJIUTKa?

33. KakoBa UHAYKLMSI MarHUTHOIO T10Jis1, B KOTOPOM Ha MPOBOJHUK C TOKOM B 25 A
pevctyet cuna 0,05 H? [InuHa akTMBHOMW 4yacTy MPOBOAHMKA 5 cM. HampaBnenue
JIMHUW UHAYKLWU Y TOKA B3aWUMHO MepreH UKy /IS PHBI.

34. Kakyio [AJMHY aKTUBHOW YaCTU [JO/DKEH HMeTh TIPOBOJHUK, UTOOBI TpH
repeMellieHN ero CO CKOpPOCThIO 15 M/C meprneHAWKYJIIPHO BEKTOPY MarHUTHOM
WHAYKLIMY, paBHOH 0,4 Tn, B HeM Bo30yzaanack 3/1C uaaykiyu 3 B?

35. Uepes KaTylmKy MHAYKTUBHOCTBIO 3 ['H MpOoTeKaeT MOCTOSTHHBIN 3/IeKTPUYeCKUU
TOK cuior 4 A. Uemy paBHa 5HEPrysi MarHUTHOTO T0JIs1 KaTYLIKA?

36. TIlo rpaduky, nprvBeeHHOMY Ha PUCYHKe, HAUTH aMIUVIUTYy, IePUO/, U YaCTOTYy
Konebanuii. Harmicath ypaBHeHHe TapMOHUYECKUX KOebaHM.
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37. Tlo rpaduky, npuBeZileHHOMY Ha PUCYHKe, HalTH aMIUIUTYAy, IepUO/ U YacTOTY
KosnebaHuii. HarvcaTh ypaBHeHHe rapMOHUYeCKUX KoebaHui.
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38. Ormpegenure LUK/IAYECKYIH) YacTOTy KoyieOaHWM B KOHType, €C/M eMKOCTb
KOHZleHcaTopa KoHTypa 10 MK®, a MUHAYKTUBHOCTE ero KaTymky 100 MI'H.

39. WHAYKTUBHOCTb U eMKOCTh K0JiebaTeslbHOr0 KOHTYPa COOTBETCTBEHHO paBHbI 70
I'u u 70 Mr®. OnpeziesuTe MEpHO/| U YaCTOTy KoJieOaHWM B KOHTYpe.

40. Tlo rpaduKy, n300pa’keHHOMY Ha pHCYHKe, ompefenure amrumryay 3/C,
nepuof 1 yactory. Hanuimre ypasHenue S/1C.



41. 3HaueHWe CUJIbI TOKa, U3MEPEHHOe B aMIlepax, 3a/laH0 ypaBHeHUeM

42. 1= 2,6sin 5pt, rae t BbIpaXkeHO B ceKyHzAax. Oripefenvre aMIVIUTYy CUIbI TOKa,
4acCTOTY U [epUof,.

43. 3HaueHue CU/IbI TOKA, U3MEepeHHOoe B amIlepax, 3a/laH0 ypaBHeHHueM

44. i=0,28 sin 5pt. OnipegenuTe AeMCTBYIOIIlee 3HaUeHe CUJIbI TOKaA.

45. TlepBuuHasi 0OMOTKa MOHMXXaIero TpaHchopmaropa ¢ Ko3hdUIMeHTOM
TpaHCchopMallud 5 BKJlOUeHa B ceThb C HamnpsbkeHueM 220 B. OnpegenuTte
HampsKeHUe Ha 3a)KMMaxX BTOPUYHOU 0OMOTKHU.

46. Jlyd, OTpaKEHHBIM OT MOBEPXHOCTH CTeKJa C MoKa3aTeseM mpejomsieHus 1,7,
obpa3yeT c mpe/IOMIEHHBIM JTyUOM TIpsiMoii yros. Onpezie/iiTh YTo/ TafieHus U yTroJl
TIpeJIOMJIeHUS.

47. OmnpeaenuTh HaUOOJIBIIYIO CKOPOCTh 3JIEKTPOHA, BBbLIETEBLIETO W3 Iie3us, TpU
OCBellleHHH ero CBeTOM C JIMHOW BOTHBI 400 HM.

48. Bo uro npesparjaetcs ***Ug, TIOC/Ie a-pacriajia v AByX B-pacrazioB?

KonTpompyemsbie komriereHumu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; T1.1.-TL.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun oLeHKH:

OTmeTKa «5» - OTBeT Ha TeOpeTHUUeCKU BOMPOC BepeH U 0CTaTouyeH Mo 00bEMy,
00bsicCHeHMe KaueCTBEHHOM 3a/jaud He COZep>KUT MPOTHMBOpeUrii, pacyéTHas 3aZjaua
pellieHa U opopmJieHa BepHO.

OtMmeTKa «4» - OTBeT Ha TeOPeTUUYEeCKHI BOIIPOC BEPeH, HO He J0CTaTOUeH I10 00bEMY,
00bsICHeHHE KaueCTBEHHOH 3a[aul He COAEPXKUT SIBHLIX ITPOTHUBOPEUNi, pacyéTHas
3ajiaua peliieHa v oopMIIeHa BePHO, HO MMeeT ITOTrPeLIHOCTH B PACYETax, HeTOUHOCTH,
HeZI0pabOTKH B 0(OPMJIEHHH.

OTtMmeTKa «3» - OTBeT Ha TeOpeTHUeCKHi BOTIPOC cocTasiisieT 10 50% marepuara, ripu
pellieHny pacyéTHOW 3aZlauM HeT BBIYKMC/EHUs Pa3MEePHOCTH, WIM HelpaBWIbHBIN
MaTeMaTHUUeCKWi pacuéT, UM 3a/jaua JoBefieHa TOMbKO 710 M3UUYeCKOTO pelieHusl.

OtmeTKa «2» - BepHo BbImosHeHO MeHee 50% o00bEéMa 3aZjaHusi, HET 3HAHUS
(br3UUeCcKrX 3aKOHOB, OTCYTCTBYET pelleHre PaCUETHBIN 3aauu.



IIpumep odopmiieHHs IK3aMeHAIHOHHOTO OuIeTa

(Hal/lMeHOBaHI/IE cpefiHero HpOClJECCI/IOHa]'ILHOFO yqe6Horo BEIBEAEHI/IFI)

PaccMoTpeHo MK/10BOM 3K3AMEHAIIMOHHBIN BUJIET

KOMHCCHeH

« » 20

IIpepceparens
®.1N.0.

Ne1l

r. o AucHuIinHe « PU3nuKa»
JUIST CTiel[ianbHOCTHU:

Cewmectp I (unu II)

«

YTBEPX/AIO:
3am. JupeKTopa
no yuye0Ho# padoTe

®.1.0.

» 20

r.

OrjeHriBaeMble KOMITeTeHLIUU
OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.; JIP2, JIP4, JIP23, JIP30

1. TlocTosiHHBIM 371eKTprUYecKui TOK. CHjla TOKa, HalpskeHue, 37IeKTpUYecKoe

COIIPpOTHUBJ/IEHHE.

2.  Kakue 3aTpy/iHeHHs BCTPeTH/IA Obl 37IEKTPOTEXHUKA, eC/TH ObI BO3/yX OB XOPOIIUM
IPOBOJHWKOM 3JIeKTpHAYeCTBa?

3.  Haiigute obiriee corpoTtuBienue 1emnu, eciv R1= 4 Om, R2=12 Om, R3=5 Om, R4 = 11

Om.

IIpenopaBare/n D.N1.0.

(moamuUch)




[Tpunoxxenue

HudopmanuoHHoe obecieyeHne 00yueHus.

[TepeueHb MCTIOB3YEMBIX YUeOHBIX M3ZaHUN, VIHTePHET-PeCcypCoB, AOTOTHHATETbHON
JIUTepaTyphbl
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